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In few, if any, railroad shops are air compressor cylinders 
finished by grinding, although this is a practice which could 
apparently be introduced with consid- 

Why Not Grind erable profit. It is true that with the 
Air Compressor powerful modern boring machines and 
Cylinders? heavy multiple-cutting tools rigidly 
supported, cast-iron air compressor 

ylinders can be bored with accuracy, smoothness and speed. 
In all three of these respects, however, a suitable grinding 
machine should be able to show substantial improvement. 
In fact, internal grinders have already demonstrated their 
ibility to provide accuracy and smoothness in the bore of 
cylinders which so vitally affect air compressor efficiency. 
In addition, grinding undoubtedly affords a means of truing 
worn cylinders with the loss of the least amount of metal 
consequently would give a substantial increase in the 
life of cylinders and bushings. When the enormous number 
)f air compressors in use on American railroads is taken 
into consideration, it is evident that any method which in- 
creases compressor efficiency and provides a greater cylinder 
life will result in aggregate savings of large proportions. 





Inspiring and instructive conventions were held by the Ameri- 
an Society for Steel Treating and the American Drop 
Forging Institute last month in De- 
Steel Treaters’ troit as described elsewhere in this is- 
and Drop Forgers’ sue. While much of the discussion 
Conventions pertained to production, forging and 
heat-treating problems seldom _pre- 
sented to railroad men, a large amount of information was 
tought out which would prove of immense value if applied 
n ordinary railroad shop practice. Because railroad shops 
re operated for the most part as repair units is no reason 
vhy they should not be conducted on a business basis, and 
no modern business man, doing as much forging and heat- 
treating work as the mechanical department men on ‘the 
railroads, would miss an opportunity to attend the conven- 
nentioned and keep in touch with the latest thought 
forging and heat-treating lines. 
_ The railroads should encourage their blacksmith foremen, 
leat treaters and forging experts to belong to the American 
for Steel Treating and attend these conventions in 
hat they may benefit by hearing the papers on case- 
ing, heat-treating, furnace construction, flow of metal 
under pressure, etc. The information which they would 
ack to their shops and incorporate in local shop prac- 
tice at the earliest possible opportunity would unquestionably 
save the railroads large amounts of money annually. These 
men sould be allowed time and expenses for the trip, as is 
done |»y industrial concerns, because while it is true that the 
men [enefit personally by the information and knowledge 
obtained, a far greater benefit accrues to the railroad which 
uses their knowledge. While all this is largely “water over 
‘te dim” as far as this year’s conventions are concerned, 
sponsible mechanical department officers should consider 
Whether they have not missed a valuable opportunity to save 
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money for the railroads by too rigid limitation of expense 
accounts. Steps should be taken to insure a good represen- 
tation of railroad men at the Steel Treaters’ and Drop 
Forgers’ conventions next year. 


The old saying that haste makes waste was never more true 
than when applied to the speeding of locomotive and car 
repair work to such an extent that 


“Haste proper care cannot be given the de- 
Makes tails. With an abnormally heavy coal 
Waste” traffic due to reopening the mines and 


a steady pickup in general business, 
there is little question that the railroads will be called upon 
this winter to handle a traffic in excess of their capacity. The 
great demand for locomotives and cars, therefore, will present 
a temptation to speed this equipment through the shops at 
such a rate that adequate repairs cannot be given. This 
practice should be guarded against as it is expensive in the 
long run and absolutely fails to relieve the situation, since 
equipment not properly repaired is almost sure to get out 
of order after being in service a short time. In that case, 
train delays occur while cutting out the defective equipment, 
which it would have been far better not to put in service. 
The truth of this statement has been amply demonstrated in 
the past when an overambitious shop superintendent, for 
example, has established a record (on paper) by turning 
out locomotives with undue haste. There is no excuse for 
slighting the repair work on cars and locomotives and no 
useful purpose is ever served by this practice. 


The steam locomotive with its reciprocating engine is unique 
in that it is the only form of large power plant where a con- 
denser does not constitute a part of the 

Condenser Types equipment. In the marine and sta- 
for tionary fields, it has long been stand- 
Locomotive Use ard practice to condense the steam and 
utilize the heat drop through the lower 

range of pressures. That a condenser has not been used in 
locomotive practice is not due to a failure to recognize the 
economies that might be obtained, but to very real and impor- 
tant space and weight limitations. A condenser of any ordi- 
nary type is both heavy and bulky, while the large size of 
low pressure cylinders would present a difficult problem of 
design and considerably increase the dynamic augment. As 
soon as consideration is given to a turbine-driven locomotive, 
the situation changes noticeably. If a turbine is to be used, 
it becomes necessary to employ a relatively high vacuum if 
the real economies of the turbine are to be realized. When 
it is recognized that the relationship between the turbine and 
the condenser is so intimate that the success of the turbo- 
locomotive depends upon the degree of vacuum, the provi- 
sion of a suitable condenser becomes of prime importance. 
Designing such a condenser is, however, a difficult problem. 
The barometric type often used in stationary plants is 
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clearly impractical. Surface condensers of the water-tube 
type are standard for marine service and extensively em- 
ployed in stationary plants. Unfortunately, they are bulky 
and require a large volume of circulating water, factors 
which are of secondary importance in many places, but not 
in the locomotive field. Where the supply is limited, the 
circulating water mayebe re-cooled and used over again. 
This cooling implies evaporation and the losses from evap- 
oration are much greater than is commonly recognized. .This 
principle is employed for the condenser used with one of 
the turbine locomotives now in service. In this design the 
steam is passed through thin tubes which are cooled by the 
evaporation of water trickling over them. The statement has 
been made that the losses from evaporation are almost equal 
to the weight of steam condensed. It therefore is still neces- 
sary to haul and to replenish a considerable supply of water, 
even though the condensate is used over and over and the 
formation of boiler scale correspondingly reduced. For the 
Ljungstrom turbine-driven locomotive the designers adopted 
an air-cooled condenser which is one of the striking features 
of this remarkable locomotive. In addition to the adoption 
of the air-cooled principle, provision was made for carrying 
a considerable volume of condensate to act as a cold reservoir 
and thus equalize the work on the condenser and keep the 
amount of vacuum more nearly uniform. The operative re- 
sults obtained show a high degree of vacuum. The tests 
were, however, conducted during cold weather. The vacuum 
and efficiency data during summer months unfortunately are 
not yet available. 


As noted in an editorial published last month, the prices of 

machine tools have shown a distinct upward tendency since 

February of the present year. This 

A has been caused by gradually increas- 

Short-Sighted ing labor costs, material costs, and de- 

Policy mand. It is significant to note that a 

strong eastern railroad, recognizing 

this tendency, has within the past few weeks ordered a large 

amount of machinery and equipment for a new shop which 

probably will not be completed inside of ten months. The 

intention obviously is to secure machine equipment needed 

for this shop before prices go any higher, and doubtless other 
railroads can profitably follow this example. 

A short-sighted policy, on the other hand, the exact oppo- 
site of the one mentioned, has been followed by at least one 
large railroad operating out of Chicago. This road has sent 
out new requests for bids on a large machine list issued last 
May and absolutely refuses to consider any company which 
has increased prices since May. This railroad has in the past 
achieved the enviable reputation of being willing to pay a 
little more than the average price for a machine tool in order 
to obtain one capable of greater production. In the present 
instance, the road fails to realize that machine tool prices 
in February, and to a degree in May, were abnormally low 
due to the liquidation of large stocks of new and second-hand 
machines and the absence of an active demand. Obviously 
new machines built since May must be priced in accordance 
with the increased labor and material costs. 

As has been consistently pointed out in these columns, the 
first cost of a machine tool is relatively of small importance 
compared to its productive capacity over a period of 15 to 20 
years and the refusal to consider the quotations of manufac- 
turers who have made any price advances since May certain- 
ly represents a reactionary attitude which will be detrimental 
to all concerned. With the present close competition in the 
machine tool industry, price is a fairly accurate measure of 
serviceability and a railroad which calmly, and with due 
deliberation, selects the cheapest tools has only itself to blame 
if inferior types are foisted on the mechanical department, 
which will doubtless be expected to get results just the same. 
Peak machine tool prices were maintained roughly from 
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June, 1920, to August, 1921. Then there was a decline, with 
the lowest prices quoted about February, 1922. Present prices 
are slightly higher, varying with different companies, but are 
still from 10 to 25 per cent below the peak. Competition is 
the life of trade, but it is not fair for the railroads to attempt 
to drive machine tool manufacturers back to price levels that 
entail loss, and this unfair policy will prove a boomerang 
against the roads which follow it. Shippers of considerable 
importance will be injured and the roads will get inferior 
machine tools. 


A considerable fluctuation in the number of men employed 
and to a less extent a variation in the number of working 
naa hours per day at different times have 
Stabilizing caused many a good mechanic to quit 
Shop railroad work and seek employment in 
Employment _ industrial plants where working condi- 
tions were more stable. These condi- 
tions also have acted to deter new men from entering railroad 
work and have added to the difficulty of recruiting the ranks 
from outside sources during times of activity. A steady 
worker, especially one with a family, dreads the thought of 
unemployment. The practice of employing a full force of 
men and working overtime when traffic is heavy and income 
is good and on the other hand cutting forces to the bone 
and working short hours when traffic is unusually light, is 
far too common in all departments of railroad work. The 
practice is short-sighted and expensive in the long run, as 
well as demoralizing to the working forces. 

It is not unusual to find a railroad shop running with a 
relatively small force during the summer and fall when 
working conditions are most favorable and then when a rush 
of traffic or severe winter weather have made demands for 
equipment that cannot be met almost anyone obtainable is 
hired and worked overtime. Work that is rushed is fre- 
quently slighted but time is the big element and locomotives 
and cars are turned out even though some of the work is 
poor and an engine failure occurs as a result. High pres- 
sure production is not economical beyond a certain point. 

Another point that should not be forgotten although it is 
frequently overlooked by railroad mechanical officers is that 
overhead expenses go on steadily no matter whether a shop 
is operated at full:capacity or whether it is shut down. It is 
there even though the methods of accounting do not cause 
it to stand out clearly. In some ways industrial plants may 
be no better managed than railroad shops, but there appears 
to be a more general and a better understanding of the 
importance of stabilizing production and thus avoiding either 
high or low peaks as much as possible. Wherever practical, 
manufacturing to stock or a diversification of product is 
resorted to in order to hold the working force together dur- 
ing periods of depression. If railroads would use a yearly 
budget system for shop operation expenses, instead of vary- 
ing the amount from month to month dependent upon current 
earnings, equipment could be more economically maintained 
and could be put in better shape to handle a rush of traffic 
when it came. When cars and locomotives are needed badly 
on the road, is a poor time to take them in for an overhauling. 

In the new shop agreement between the Union Pacific and 
its shop forces there is an article which provides by mutual 
agreement for a variation from a bulletined minimum of 35 
hours to a maximum of 58 working hours per week before 
overtime is allowed. This will greatly reduce the necessity 
of increasing or decreasing the number of men employed at 
different periods and should result in the building up of a 
better organization with fewer floaters. At no time has there 
been a greater need of bringing about a better understanding 
between the managements and the men than the present, nor 
has there been a time when co-operation would result im 
larger benefits to all concerned. Nothing which tends to 
improve the relationship should be neglected. 
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tive 7000 Hauls 11 Steel Cars Over a Heavy Grade Division 


Performance Indicates 


That No. 


Service Records of U. P. Mountain Type Locomotive 


7000 Exceeds 


Both Theoretical Starting and Horsepower Capacity 


“HE lightest Mountain type locomotive in proportion 


to maximum horsepower capacity which has yet been 
uilt, was delivered to the Union Pacific by the Ameri- 
ocomotive Company late in May, 1922. From the dite 
aking in during the last week in May to July 3, this 
otive made 10,000 miles, at the rate of 300 miles a 


ind up to the end of August had made a total of 28,009 


Much of the service during this time has been mad? 


ns of approximately 500 miles in length, some of which 


been made without cleaning either the fire or the 

in. 

s locomotive, a description of which has already ap- 
in these columns,* has a total weight of 345,000 Ib., 

ich 230,000 lb. is on the drivers, and a rated tractive 

of 54,800 lb. It has 73-in. driving wheels, 29-in. by 
cylinders and a boiler pressure of 200 lb. per sq. in. 


vine No. 7000 and the 54 additional locomctives of the 


type which have since been ordered, were built for use 
ssenger service between Cheyenne, Wyo., and Ogden, 
a distance of 484 miles in which are encountered 
ous long grades. The character of the line, which is 
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shown in the accompanying profile, is such that passenger 
trains have been handled by Mikado type locomotives. With 
these engines it has been necessary to maintain high running 
speeds on the down grades in order to maintain the passenger 
train schedules with the comparatively low speeds which can 
be made on the up grades. The high sustained capacity of 
the Mountain type locomotive was expected to maintain the 
schedules with less extreme variations from the average 
speed. 

Locomotive 7000 made its first trip in passenger service 
on June'1. Following a trip from North Platte, Nebr., to 
Omaha, a distance of 281 miles, with a train of refrigerator 
cars weighing 2,460 tons, which took seven hours and fifty 
minutes, earlier in the day, the engine left Omaha at 4:30 
Pp. M. with train No. 3 which it took through to Cheyenne, 
Wyo., a distance of 507 miles, arriving at 10:30 A. M. on 
June 2. On the same afternoon the locomotive left Cheyenne 
for Ogden, Utah, a run of 484 miles, with a train of 10 
sleepers and two diners, a run requiring 15 hrs. 15 min. of 
continuous service from the locomotive, which was made with 
no trouble whatever from journals or bearings running hot. 

One of the best runs indicative of the high sustained 
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This Locomotive Established New Records by Developing 3,500 Indicated Horsepower 
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capacity of the locomotive was made on June 9, when it took 
second No. 19 from Cheyenne to Rawlins, Wyo. The ‘train, 
made up of 11 cars, left Cheyenne one hour late. Over the 
57-mile district from Cheyenne to Laramie the train made 1 
little better than running time. For the first 31 miles out 
of Cheyenne is encountered a steady up grade with a total 
change of elevation of slightly less than 2,000 ft. and about 
10 miles of 1.55 per cent ruling grade. The schedule calls 
for an average speed of 28.4 miles an hour with no stops 
over this district. From Laramie to Rawlins the grade is 
broken, with the difference in elevation slightly favorable 
to westbound movement. Several grades, however, one of 
considerable length, are encountered. Over this district, 116 
miles in length, the running time is three hours and twenty 
minutes, including four stops. Engine 7000 made this run 
in two hours and twenty-six minutes. Deducting the time 
for the stops, this required an average running speed of 60 
miles an hour. The highest speed attained was 75 miles an 
hour, at which the locomotive operated with remarkable 
smoothness. 

On June 15, Engine 7000 took eastbound train second 
No. 20, consisting of 13 cars, from Ogden to Cheyenne. This 
train left Ogden 40 min. late, 25 min. of which was made 
up on the long heavy climb between Ogden and Evanston, 
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Profile of Union Pacific Between Ogden and Cheyenne 


Wyo. In the first 65 miles of this 76-mile district there is 
a change of elevation against eastbound movement of 2,500 ft. 
with a 16-mile ruling grade of 1.14 per cent. The schedule 
of No. 20 calls for an average speed of 27.6 miles an hour 
with no stops. On this run engine No. 7000 maintained an 
average of 32.7 miles an hour over the district. 

This 484-mile run was made without cleaning either the 
fire or the ash pan. 

The locomotive has made a number of runs both on the 
Oregon Short line and the Oregon, Washington Railroad & 
Navigation Company. On a number of these runs its per- 
formance over 2.2 per cent grades has been observed. Al- 
though the locomotive is not primarily designed for service 
on long mountain grades of this character, but rather for 
its ability to maintain comparatively high speeds on grades 
requiring considerably less than the maximum starting tract 
ive effort, it is interesting to note that the locomotive main 
tained 28-miles an hour with a train of 12 cars over a 2.2 
per cent grade, and with 10 cars was able to start and 
rapidly accelerate to a speed of 10 miles an hour, at which 
it was working at less than half cutoff. 

On another occasion this locomotive took a passenger train 
from Pocatello, Idaho, to Portland, Ore., a distance of 729 
miles, including four engine divisions, without cleaning 
the fire. 
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In recent tests this locomotive established a new record 
of power output for simple locomotives and also set a figuie 
for weight per horsepower which is believed to be sub- 
stantially lower than has ever been attained previously in 
road service in this country. On October 1 locomotive 7,000 

















Boiler Pressure_______------- 198 Lb. 
Mean Fffective Fressure______ 81.42 Lb. 
Niles fer Hour ___.___.__._.._._.60 
Indicated Horsepower-___---- 3500 









































Botler Pressure_____-_------- 198 Lb. 
Mean Effective Pressure.___-91.57 Lb. 
Miles Per Hour-___.-_-------- 44 
Indicated Horsepower-_------ 3464 
Borler Pressure_____-_ ------- 200 Lb. 
Mean Effective Pressure__---- 99 Lb. 
Miles Per Hour-.______--------40 


Indicated Horsepower__---- 3404 


Typical Indicator Cards Taken on Road Tests 


hauling train No. 4, consisting of 11 cars weighing 816 
tons, at a speed of 50 miles an hour on an ascending grade 
of 0.82 per cent developed 3,500 indicated horsepower. This 
is at the rate of one horsepower for each 98.6 lb. weight 
of the locomotive; moreover the power developed is 15.5 per 
cent greater than the rated cylinder horsepower and 17.2 per 
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cent greater than the rated boiler horsepower according to 
Cr le’s method. 

(his performance has been nearly equalled on other occa- 
sions. On September 26, hauling 11 cars weighing 823 
tons, 3,404 indicated horsepower was developed at 40 miles 
an hour, and 3,464 indicated horsepower at 44 miles an 
hour. The indicator cards taken at these three speeds are 
reproduced in one of the illustrations. 

\lthough accurate test data are not available, it is evident 
from the operating results obtained that the locomotive is 
rendering a highly satisfactory performance both from the 
standpoint of fuel economy and starting as well as speed 


capacity. 

On 19 regular trips on the Wyoming, Western and Col- 
orado divisions this locomotive made 62,592 passenger car 
miles on a fuel consumption of 338 tons, or at the rate of 
10.8 lb. of coal per passenger-car mile. Comparing this 
with the April average for the main line division of the 
Union Pacific, this shows a decrease of 26 per cent. 

Based on train resistance calculations the performance 
of the locomotive on the 2.2 per cent grade of the Oregon 


Short Line between Pocatello, Idaho and Butte, Mont., in- 
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dicates that the locomotive developed a starting tractive effort 
of 58,000 lb. as compared with the theoretical rating of 
54,800 lb. on the usual basis of calculation. A steam gage 
on the throttle pipe indicates that when working full stroke 
at low speed the pressure drop between the boiler and the 
steam chest does not exceed five to ten pounds. This, 
together with the 90 per cent cut off of the Young valve gear 
is responsible for the high starting tractive effort. 

Although open to some question as to accuracy, calcula- 
tions based on theoretical train resistance on the 1.55 per 
cent ruling grade west of Cheyenne indicates that the loco- 
motive developed something over 2,000 hp. at 25 miles am 
hour, or approximately 12 per cent more than called for 
by the American Locomotive Company’s tractive effort curve. 

The engine has made a splendid impression among the 
crews who have operated it. This is undoubtedly partially 
due to its smooth riding qualities, particularly around curves, 
as well as its steaming qualities and ability easily to main- 
tain schedules. The well balanced proportions of the ma- 
chinery is attested to by the ability of the locomotive to 
operate continuously on runs varying from 500 to 700 miles 
in length. 


Characteristics of Three-Cylinder Locomotives 


Three-Cylinder Locomotives Attain 15 Per Cent 


More Hauling Power for Same Adhesive Weight 


By F. Meineke 


HREE-CYLINDER locomotives are old, but have not 
been widely used, mainly because they were either 
applied in a wrong manner, or the three-cylinder 
rement was connected with freak designs. For instance, 

We built for the London and Northwestern some three- 

ylinder compound locomotives having a low-pressure cyl- 

between the frames acting on an uncoupled axle. 
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Fig. 1—Typical Indicator Card at Low Speed 


ther English and Swiss railroads have used three-cylinder 
compound engines, mostly with a high pressure cylinder in 
dle. Though these engines made better use of the 
adhesive weight than the ones designed by Webb, they still 
tad a drawback on account of their tendency to slip the 
Wheels. Experience with these locomotives caused the three- 
(ylind-y engine to have a bad reputation, with the conse- 
quent use of four cylinders in case two proved insufficient. 
About six years ago the Prussian State Railway attacked 
he three-cylinder problem in the correct manner by com- 
ining three cylinders with the superheater, with the result 
pro ‘icing an engine which is economical to operate, has 
age expansion, three cylinders of equal size and 
three c-anks at 120 deg. Simplification was obtained by 


driving the valve of the inner cylinder from the combined 
motions of the gears of the outside cylinders. From the 
beginning these 4-6-0 three-cylinder engines showed a far 
superior starting ability over the four-cylinder engines, which 
is simply on account of the more uniform turning moment 
produced by three cranks at 120 deg. Later during the oper- 
ation of these engines it was found that they also possessed 
a larger hauling power than the two- or four-cylinder engines. 

In order to demonstrate this point, it is necessary to fol- 
low the change in tractive effort of the engine during one 
revolution. As an example, a two-cylinder locomotive having 


Tractive Force-Tons (Metric) 


Two Cylinder Engine 


Tractive Force~Tons 
Three Cylinder Engine 
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Fig. 2—Variations in Tractive Force for 2-Cylinder and 
3-Cylinder Locomotives 


cylinders of 27 in. bore and 28 in. stroke, driving wheels 
of 56 in. diameter and 200 lb. steam pressure may be com- 
pared with a three-cylinder locomotive having the same 
dimensions except that the cylinders have a diameter of 22 
in. Both engines have the same displacement per stroke and 
therefore the same mean tractive effort. Assuming a cut-off 
of 75 per cent, an indicator card as obtained at low speed 
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is shown in Fig. 1. This card evidently comes fairly clese 
to the actual card since its mean effective pressure is 181 lb. 
or 0.90 times the initial pressure. 

Assuming further a main rod of eight times the crank 
radius, the tractive forces obtained during one revolution 
are shown in Fig. 2. The tractive force of the two-cylinder 
engine shows considerable variation; its) maximum value is 
78,600 lb., the minimum 54,000 lb., with an average of 
64,000 lb. The angularity of the main rod is shown clearly 
in the difference of the four maxima of the resultant tractive 
force curve. With the three-cylinder locomotive the tractive 
force having the same mean value only varies from 69,000 
lb. maximum to 55,500 lb. minimum. 

The important point is the maximum tractive force during 
one revolution, because if this is only slightly in excess of 
the adhesion the wheels will begin to slip and continue to 
do so in spite of the fact that during the following part of 
the revolution the tractive force diminishes; because a slip- 
ping wheel has a considerably smaller adhesion. 

If now, in the case of the two-cylinder locomotive, a maxi- 
mum tractive force of 78,600 lb. is permissible it will also 
apply to the three-cylinder locomotive. But in order to bring 
the maximum tractive force of the latter to the above value 
the mean tractive force has to be increased in the ratio of 
78,600 to 69,000 or 1.14 to 1. For this maximum the 
mean tractive force of the three-cylinder locomotive will be 
1.14 * 64,000 — 73,000 lb., or 9,000 Ib. in excess of what 
it is for the two-cylinder locomotive for the same adhesive 
weight. 

In order to see what this excess in hauling power amounts 
to on an up grade of 1.38 per cent it may be assumed that 
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cylinder locomotive. The hauling power of the three-cylinder 
engine therefore is 16 per cent in excess of the power of the 
two-cylinder engine. 

This result should give food for thought to every loco- 
motive designer, since the maximum hauling power is the 
first requirement for a locomotive. After the advantages o 
the three-cylinder locomotive have been clearly recognized 
it must be considered wasteful to continue the constructi 
of two-cylinder engines. The above calculations axe 
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Fig. 3—Crank Pin Arrangement for Locomotives Converted fron 
2-Cylinder to 3-Cylinder Type 


purely theoretical but give an explanation of the prove 
superiority of the three-cylinder locomotive. 

The three-cylinder locomotive appears to be the coming 
type in Europe. In fact there are more such locomotives 
in operation at present than one might suppose. Several 
types of modern three-cylinder locomotives are compiled 
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the locomotive and tender weigh 200 tons and use 8,800 Ib. 
tractive force for themselves, which leaves for the train 
64,000 — 8,800 55,200 lb. in case of the two-cylinder 
and 73,000 — 8,800 64,200 lb. in case of the three- 
cylinder locomotive. If the train resistance on the level is 
taken to 4.4 lb. per ton the total resistance due to the grade 
will be 27.6 + 4.4 32.0 lb. per ton, which gives a total 
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the table acompanying this paper. The latest standard types 
for the German railroads are a 2-10-0 type for freight and 
2-8-2 and 4-6-0 types for passenger service. 

A good example of a three-cylinder locomotive is the 
2-10-0 type recently built in Germany for the Turkish 
Government. The inner cylinder is inclined so as to clear 
the axles. Its axis is 4 inches above the center of the driv- 














train weight of 55,200 + 32 1,720 tons for the two- ing axle. The inclination of this cylinder facilitates the 
e - P . . ae ,™ 
cylinder and 64,200 32 2,000 tons for the three- removal of the piston. The simple form of the driving axle 
Fig. 4—Method of Driving Central Valve From Outside Gears 
THREE-CYLINDER SUPERHEATER LOCOMOTIVES 
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is noteworthy. Contrary to the two-throw axles for four- 

cylinder locomotives this axle is a simple forging, easy to 
machine and is safe and reliable. 

. | The three cranks are set at 120 deg., and with the inner 

cylinder inclined, its crank has to be offset a corresponding 

amount. ‘The outer cranks always are at 120 deg., and this 

_has shown no disadvantage for the coupled wheels as against 

ommon angle of 90 deg. There may, however, be cases 

it is necessary to retain the coupling pin of 90 deg. 

For instance, in case a two-cylinder locomotive is to be 

red into a three-cylinder one, then it may be advan- 





rrangement of Eccentrics for 3-Cylinder Locomotive 


to use the old coupled wheels. As shown in Fig. 
rank pins with a slight offset accomplish this. 
to save a third link, and avoid valve gear parts 
frames, the motion for the middle valve is taken 
vo outside gears, Fig. 4. There are*many differ- 
of doing this. The arrangement is correct if, with 
de gear held stationary, the motion imparted to 
le valve by the second gear is opposite to the one 
to its own valve, since the two eccentrics OL and 
ire combined according to the parallelogram of 
to one eccentric OM’. On account of the angles 
eing equal the triangles OLM’ and ORM’ are 
| and all that is necessary to do is to reverse OM’ 
it into the position OM, which gives the correct 
(he valve gear used on the Turkish engine is 
along these lines and in fact all gears of the 
locomotives and the ones of the Great Northern 
England are using this principle. 
rting the maximum cut-off on a three-cylinder lo- 
only need be 67 to 70 per cent, as against 75 to 80 
for two-cylinder locomotives, with a corresponding 
in maximum tractive force and coal consumption due 
\igher ratio of expansion. The latter point will be 
eS more importance in the future. The Pennsylvania 
1d has made an important step in this direction with 
motives with only 50 per cent maximum cut-off. 
the course necessitates larger cylinders since the mean 
ish pressure in a cylinder is reduced from .85 to .55 
initial pressure. Two-cylinder locomotives already 
irge cylinders with high piston load and heavy and 
driving parts. The limit is almost reached, but 
no pause in the development and a three-cylinder 
satisfies the demand for larger cylinder capacity 
’ ncurring heavy driving parts, in spite of the fact 
the total volume displaced per revolution is to be made 
accordance with the larger hauling power. For 
in the previous example the cylinders should be 
instead of 22 in. The newer German freight loco- 
1ave considerably larger cylinders than the older 
at that time the increased hauling power was not 
ished fact. 
ther advantage of the three-cylinder locomotive is 
uniform draft in the smoke box. There are six 
puffs during one revolution as against four of the 
ler engines. There is less disturbance of the coal 
ie fire box and less spark throwing, with a corre- 
decrease in coal consumption. 
ssential advantages to be claimed for the three- 
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cylinder type of locomotive therefore are: Considerably higher 
hauling power, reduction in coal consumption and lighter 
driving parts. The three-cylinder superheater locomotive 
therefore is the best form of the heavy locomotive and doubt- 
less will be widely used in the future as its advantages 
become more generally recognized. 


Unaflow Locomotives in Great Britain 


In 1913 Sir Vincent L. Raven, chief mechanical engi- 
neer of the North Eastern Railway of England, applied the 
unaflow system to a 4-6-0 type locomotive with two outside 
cylinders, 20 in. by 26 in., and 73%-in. driving wheels. 
A further trial of this system was made on the same road in 
1919 when a 4-4-2 type locomotive with three 1614-in. by 
26-in. cylinders and 82-in. driving wheels was built. 

Comparative dynamometer car tests for both passenger 
and freight trains were made between the 4-6-0 North 
Eastern engine of 1913 and another engine of the same type 
with two ordinary outside cylinders, 20 in. by 26 in. The 
coal and water consumption was measured and it was found 
that the unaflow locomotive was the more economical of 
the two. At the present time the coal consumption of this 
engine is slightly lower than that of the ordinary engines 
of the same class. The three cylinder, 4-4-2 unaflow engine 
has been running satisfactorily since it was put into service 
in June, 1918. As compared with the North Eastern three- 
cylinder ordinary 4-4-2 type, it is showing a saving in fuel 
of 9 per cent. In upkeep and general efficiency it was found 
that there is virtually no difference in unaflow and non- 
unaflow locomotives on the North Eastern Railway for corre- 
sponding classes. 


A Novel Tire Arrangement for a Road with 


Sharp Curves 
By Edward Dawson 


A method of reducing engine truck and driving wheel 
flange and hub wear, avoiding the widening of track and 
wearing of the inner face of the outside rails on curves, 
eliminating derailments and increasing the hauling capacity 
on curves has been in use on the Arizona & New Mexico 
for 13 years. The line has many 15 deg. curves and loco- 
motives with more than two pairs of driving wheels which 
had plain tires on the center pairs. 

To secure the benefits mentioned the treads of the plain 
tires were turned with a taper in the opposite direction from 
the A.R.A. standard, with only one half the taper but with 
the usual bevel on each edge. Boiler plate hub liners were 
applied to the wheels and bronze or babbitt on the outside 
of the driving boxes, allowing a total lateral clearance of 
3/32 in. 

These reverse taper plain tires on the center driving wheels 
(two pairs where four pairs of drivers are used) always 
have their larger tread diameter on the outer rail of a curve 
and the smaller diameters on the inner rails, which when 
running relieves the engine truck and forward driving wheels 
from any undue side pressure from the outside rail, and also 
brings the outer back driving wheel flange nearer the rail. 

As all the driving wheels on the outer rail have their 
larger diameters in contact with it and those on the inner 
rail their smaller diameters, the engine will make its own 
curve, besides the greater the degree of curvature the greater 
is the difference between the larger and the smaller diameters 
of tires in contact with the outer and inner rails. 

This plan was very successful on the locomotives on which 
it was first tried and when new tires were applied, the 
tapered plain ones were again used. 
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Unit Steam Motor Car Built for the Canadian National Railway 


Steam-Propelled Unit Railway Motor Car 


Improved Power Plant with Water-Tube Boiler and 


Oil Burner Characterize Canadian National Car 


ANY railroads within the past year have turned to the 
self-propelled passenger car as a device which would 
aid materially in reducing operating costs on branch 

lines, or in sections where the traffic is light. Much of such 
equipment tried has followed closely the lines of develop- 
ment of the gasoline-engine motor bus used on highways 




















The Main Engine is of the Two-Cylinder Simple Type 


with more or less modifications to adapt it for use on 
railroad tracks. 

A distinctly different car of the self-propelled type is the 
oil-burning, steam-driven car built by the Unit Railway Car 
Company, Boston, Mass. One of the early cars of this style 
was shown at the Atlantic City convention in 1919, a de- 
scription of it being given in the Railway Age, June 18, 
1919. From experience gained through observation of the 
cars which have been in service since that time, the builders 
have been able to make a number of improvements in de- 
tails of design. ‘These have been incorporated in the cars 
recently delivered to the Canadian National, the Boston & 
Maine and the Uruguayan Government. 

The power plant in the Unit railway steam cars embodies 
the principles used in the Stanley steam automobiles and is 
built under the same patents. Ease and flexibility of con- 
trol with large reserve capacity for quick acceleration, or 
for use on grades is a characteristic of these cars. They 
are usually operated as a single car unit, but have sufficient 
power for pulling a trailer, or can be used for switching 


620 


purposes when necessary. Maintenance can be attended to 
easily by ordinary railroad mechanics and the costs should be 
low. 

The delivery of the car to the Canadian National was 
hurried in order that it might be shown at the annual expo 
sition in Toronto. Without waiting for a preliminary trial, 
it was started from Boston under its own power and ran to 
Toronto, a distance of 660 miles, without interruption, ex- 
cept for delays incidental to orders from the operating 














Auxiliary Steam Engine with Air Compressor, Feed Water 
and Oil Pumps 


departments. The running speed for much of the distance 
was between 45 and 55 miles per hour. 


Car Body and Truck 


In appearance, as will be noted from the photograph, the 
car bears a closer resemblance to the usual steam railroa 
passenger, or to an interurban electric car than is the case 
with many of the gasoline engine cars. The body is of 
steel construction and the car is equipped with s!andard 
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couplers. 
over end sills and is divided into four compartments. Next 
io the driver’s compartment, in which is located the boiler 


The Canadian National car is 50 ft. 7 im. long 
Next 


and auxiliaries, is a baggage compartment. There is also 
a smoking compartment separated by a partition from the 
main part of the car. There are seats for 38 passengers 
and, in addition, two folding seats are provided in the bag- 
gage compartment, which furnish room for eight additional 
passengers if desired. The rear platform is enclosed and 
provided with doors. A small toilet room occupies one of 
the rear corners of the passenger compartment. Current for 
electric lights is supplied by a small generator driven by 
the auxiliary engine. 

The trucks are of a modified arch bar pedestal type of 























\To Terorm.c & 
AUXILIARIES 


Water-Tube Boiler with Superheater 


light construction. The wheels are 34 in. in diameter and 
ball bearings are used in the journal boxes. The distance 
between truck center pins is 28 ft. The forward truck has 
a wheel base of 6 ft. 1 in. and is so arranged that the dis- 
tance from the center bearing to the front axle is 2 ft. 1 in., 
and from the center bearing to the trailing axle the dis- 
tance is 4 ft., this being done in order to increase the per- 
centage of weight on the front pair of wheels, which are 
the drivers. The rear truck has a wheel base of 5 ft. 6 in. 

The car is designed for single-end operation, but may be 
driven at equal speed in either direction. The weight dis- 
position is as follows: 

Light weight of car complete ............... 59,000 lb. 


Weight on front Grivine QKle: ..o<..<20:00.000s:00% 25,500 Ib. 
Weight on front trailing axle ........ cece. 12,400 Ib. 
UNIIAE (IN RE SERIES os 6 55a seis sceis a9 wie cae 21,100 Ib. 


As the weight of the power plant complete with all aux- 
iliaries is 13,000 lb., the weight of the body and trucks is 
but 46,000 Ib. 

The Water-Tube Boiler 


The boiler is of the water-tube type and is made in 12 
sections, being constructed throughout of Shelby seamless 
boiler tubes. Each section consists of a front and back ver- 
tical header, the two being joined by 22 water tubes inclined 
at about 11 deg. to the front header and a single connect- 
ing steam tube at the top inclined at about 1 deg. to the 
back header. All tubes are straight, in which respect they 





RAILWAY MECHANICAL ENGINEER 621 





differ from the earlier design. The tubes are electrically 
welded to the headers and opposite each end of every tube 
an opening is provided in the headers through which the 
tube can be inspected, cleaned or in case of a rupture, can 
be temporarily plugged until a new tube can be welded in 
lace. 

J Each boiler section when ready for assembly is subjected 
to a hydrostatic test of 3,500 lb. per sq. in., and while under 
this pressure is given a babbitt hammer test for leakage or 
defective tubing. 

The front headers are connected by parabolic shaped tub- 
ing to a steam drum. The construction of the drum and con- 
nections is such that they act as a desaturator, and any 
moisture separated from the steam is returned automatically 
to the boiler. The lower ends of the front headers are con- 
nected to a mud drum. 

From the steam drum the dry steam passes through the 
superheater in series, an arrangement which has been found 
materially to increase the life of the superheater units. As 
will be noted from the drawing, the superheater pipes are 
in two banks, one near the top and the other near the bot- 
tom. Unions are provided which permit of their easy re- 
moval. All unions and connections are of special construc- 
tion and made of monel metal to resist the high tempera- 
tures. All the steam is superheated, no saturated steam 
being used for auxiliaries or for other purposes. By using 
superheated steam for all purposes, there is always some 
flow through the superheater for operating the auxiliary 
engine, atomizer, blower and ejector. 

The steam pressure ordinarily carried is about 800 lb. 
per sq. in., while the ultimate temperature after passing 
through the superheater is from 650 to 800 deg. F. The 
steam from the engine is condensed as explained later, and 
fed back to the boiler. A gravity-feed oil separator is used 
together with a boiler compound to eliminate the effect of 
oil in the feedwater as oil tends to decrease the efficiency 
of the boiler and endangers the heating surfaces when 
exposed to high temperatures. 

The boiler proper is placed on top of a fire-brick lined 
combustion chamber, shown in the photograph taken when 
partly assembled. Any crude or refined oil that can be 
pumped may be used for fuel, but the grades most gener- 
ally used are kerosene or distillate. The oil is atomized by 
high pressure superheated steam. The supply of fuel oil is 
carried in a tank underneath the car, from which it is 
pumped as explained later. 


Main Engine and Condenser 


The car is propelled by a simple two-cylinder engine 
mounted on the front side of the forward truck, power 
being transmitted to the axle by a single spur gear pressed 
onto the center of the axle. The gear ratio ordinarily em- 
ployed is approximately 144 to 1. When the car is travel- 
ing at a speed of 30 m.p.h. the engine, which has an 8-in. 
stroke makes about 433 r.p.m., and has a piston speed of 
577.5 ft. per min. The engine is entirely enclosed and 
thoroughly insulated. The gears run in a bath of oil. 

The high pressure superheated steam is carried from the 
throttle to the engine by a flexible pipe having four special 
steam packed joints. The exhaust steam from the main 
engine and also from the auxiliary engine is conducted to 
an air cooled condenser located on the roof of the car at 
the forward end. ‘The condensed water flows back to the 
tank underneath the car. There are two water tanks, one 
holding 175 gal. and the other 90 gal. In winter the ex- 
haust steam may be passed through heating coils in the car. 
The supply is sufficient to keep the car comfortable in the 
most severe weather. 

The auxiliary steam engine, which is located in the driv- 
er’s compartment, needs little explanation. It drives the two 
feedwater pumps, the fuel-oil pump, the duplex cylinder 
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lubricating oil pump, the air compressor, and the 2-kw. D.C. 
generator. The engine is run at a constant speed and gov- 
erned by a ball type governor. 

Boiler feed is accomplished as follows: The two pumps 
running at constant speed deliver the hot feedwater through 
the automatic by-pass to the condensate tank. When the 
water level in the boiler falls below the automatic by-pass 
tube, expansion of the tube closes the valve and the water is 
pumped into the boiler until the tube is submerged, or 
enough of it to establish and maintain a nearly constant 
water level irrespective of the load on the boiler. When 
the throttle is open under heavy load, there will be a slight 
drop of water level as indicated on the water column. This 
is absolutely reliable, for when the throttle is again closed 
the water level will rise to the normal or light load level. 
Due to the high pressure, a water gage is not used, but an 
indicator mounted on top of the water column and operated 
by the expansion of that portion of the water column above 
the water level has been substituted. The water column is 
equipped with trycocks which permit the water level to be 
checked for accuracy. 

The fuel oil is pumped from the 175-gal. storage tank 
underneath the car, located in front of the rear truck, to a 
20-gal. auxiliary atomizer tank bolted to the partition near 
the roof in the baggage compartment, which gives a constant 
head to the atomizer. From the tank the oil flows by gravity 
to the dual automatic control mechanism, which is actuated 
hydrostatically by the throttle operation, in that the slightest 
throttle opening causes a fluid pressure drop in the super- 
heaters, thereby releasing the hydrostatic head on the dual 
automatic diaphragm permitting a simultaneous opening of 
the fuel oil and high pressure superheated steam passages to 
the atomizer. The atomized fuel is ignited by the pilot 
burner. ‘The fire control is such that a light fire will be 
maintained for light loads and correspondingly increased for 
heavy loads. When operated at full loads, the temperature 
in the chamber is from 2,800 to 3,100 deg. F. and every 
brick and joint of fire clay is glowing with incandescense and 
radiates heat to assist in the combustion which is complete 
before the gases come in contact with the boiler-heating sur- 
faces. 

The air compressor, as will be noted from the illustration, 
is in tandem with the auxiliary steam engine cylinder, the 
air piston being mounted on an extension of the steam 
piston rod. The compressor is lubricated by an adjustable 
oiler in the air intake. A governor is located over the inlet 
valves, and when the desired pressure has been attained both 
inlet valves are held open, permitting cold air to circulate 
in the cylinder until the next pressure drop occurs. The 
compressor cylinder is air cooled. The capacity of the air 
compressor is 11% cu. ft. of free air per minute, which 1s 
more than sufficient for the operation of the air brakes with 
which the car is equipped. 

Lubrication of both main and auxiliary engines is by 
splash, thereby lubricating the housing or the driving axle 
as well as every portion of the engine with a flood of oil. 
The cylinders are lubricated through blinkers on the instru- 
ment board, thence to the steam lines to the main and 
auxiliary engine. 

The low water automatic control is a device by which the 
flow of fuel oil to the atomizer is shut off before the water in 
the boiler gets dangerously low. The water connection to 
the low water automatic control is in series with the auto- 
matic by-pass in order to utilize the same temperature that 
operates the automatic by-pass. Therefore, should the auto- 
matic by-pass fail for any reason, or if the pumps should 
not supply the boiler with water to meet boiler evaporation 
requirements, the expansion tube of the low water automatic 
control is filled with steam at a high temperature. closing the 
valve in the head which at once cuts off the fuel oil supply 
to the atomizer. The value remains closed until the water 
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level is restored, after which the atomizing burner will again 
function to restore and maintain the steam pressure. 


Tests and Efficiency 


Records taken from cars in service show an average con- 
sumption of approximately 0.7 gal. of distillate, or 0.65 gal. 
of kerosene per car mile. At the low price at which dis- 
tillates can be obtained in many places, this represents a fuel 
cost of about four cents per car mile. For lubricating pur- 
poses two gallons of a special cylinder oil has been found to 
be sufficient for a 400-mile run and one gallon of engine oil 
for the same mileage. 

















Partly Assembled Boiler on Combustion Chamber 


The mechanical efficiency in the main engine and drive is 
high. The boiler efficiency when using superheated steam 
at 700 to 800 deg. F. at the atomizer is said to be about 77 
per cent. The time required to generate steam with storage 
air for the atomizer is from 20 to 25 min. and with steam 
at 200 Ib. pressure, approximately 18 min. An evaporation 
of about 14 lb. of water from and at 212 deg. F. may be 
obtained per square foot of wetted heating surface. ‘The 
main engine uses from 14 lb. to 19 Ib. of water, depending 


upon load and grade conditions, to develop one horsepower? 
hour. 

THE EASTERN RAILWAy of France now has more than one- 
quarter of its locomotives fitted with audible cab signals. 
The total number of locomotives in service at the present ‘ime 
is, for passenger trains, 1220; for freight trains, 798; total 


2,018. Of these, 428 passenger engines and 144 freight enzines 
are fitted with the signal apparatus. Ramps have been in- 
stalled at 390 distant signals and at 130 home signals. The 
company plans to fit up 1,278 more locomotives before the 
end of 1923, and to install 1,560 additional ramps. 


bl. ] 
Dla Ut 


Passe 
2 


built 














Details of Ljungstrom Turbine Locomotive 


1800 Horsepower Turbine with Reversing Reduction Gear 


and Air-Cooled Condenser Shows Remarkable Test Results 


number describing an epoch-making locomotive built 
by Aktiebolaget Ljungstrom Angturbin of Stockholm, 
Sweden, and now in service on the Swedish State Railways. 


The Main Turbine 


ie main turbine is of the impulse-reaction type with 

| steam flow and develops 1,800 b.h.p. at the maximum 

of 9,200 r.p.m., which corresponds to a locomotive 
running speed of 68.3 m.p.h. Superheated steam is carried 
the boiler unit to the turbine by a steel pipe with a 
iped bend to obtain the required flexibility between the 
inits of the locomotive. The cast-steel steam chest con- 
five nozzles, each of which is independently controlled 
valve operated by oil pressure through a rotary control 
conveniently located in the cab. The steam as it leaves 
ozzles acts on a velocity compounded impulse wheel 
two rows of rotary blades with one row of stationary 

; between. After leaving the impulse blading the steam 
passes through 15 rows of reaction blades mounted on a 
uilt-up conically shaped rotor. A novel and ingenious 


TT. is a continuation of thé article in the October 


governor which acts to shut off the steam should the speed 
exceed a certain predetermined amount above the normal 
maximum, 


The Main Reduction Gear 


A double reduction gear with a ratio of approximately 22 
to 1 is used to bring down the rotative speed from 9,200 
r.p.m. of the turbine to 420 r.p.m. of the low speed gear. 

On either end beyond the turbine spindle and in line 
therewith, is a double helical high speed pinion in rigid 
bearings. Flexibility is obtained by mounting flexible coup- 
lings on the ends of the turbine spindle and on the outer 
ends of the pinions, each pair of couplings being connected 
by a shaft which passes through the hollow shaft of the 
pinion. 

An interesting feature of the high speed pinions is the 
means resorted to in order to secure a certain amount of 
flexibility in the teeth. These teeth are first cut in the 
ordinary way and then the metal between the teeth is removed 
to a depth considerably in excess of the pitch so that the 
teeth form the tops of relatively thin metal walls. The 




















































































































Section Through the Main Turbine 


1as been adopted to shorten the length of the turbine 
ng the large exhaust opening in line with the center 
urbine. The last row of reaction blades carries an- 
w of blades mounted on their tips. The steam after 
the last inner row of blades goes through a reversing 
in the turbine casing and then backward axially 
the outer row of blades to the exhaust passage which 
ls the turbine cylinder. 

ill be noted from the sectional drawing of the main 
the spindle or rotor is of the built-up type and is 
of the two impulse wheels, a series of interlock- 
s which clamp the rows of reaction blades and end 
ie whole being held together by a center shaft and 
These nuts also serve as glands and journals 

un in plain fixed bearing boxes. 
As safeguard, the turbine is fitted with an overspeed 
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amount of tooth flexibility required is exceedingly minute, 
yet some is necessary to ensure equalization of pressure the 
whole length of the teeth in contact. The form of the un- 
dercut teeth is shown in the enlarged views at the right 
of the turbine section. Previous to the adoption of this de- 
sign a dummy pinion was cut and run to destruction in 
order to secure data on reliability and fatigue. 

The high speed pinions mesh with the teeth of two gears 
mounted on a shaft, the center portion of which is the low 
speed pinion. A spring connection is interposed between the 
rims of the high speed gears and the shaft which forms the 
low speed pinion to cushion such shocks as may arise be- 
tween the driving wheels and the turbine. The low speed 
pinion normally meshes with the low speed gears mounted 
on the jack shaft, at the ends of which are cranks at 90 deg. 
angles. Connecting rods couple the crank pins to the three 
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pairs of driving wheels. As an illustration of the precau- 
tions taken in designing this locomotive to exclude dust and 
dirt from all bearings, the cranks and connecting rods to 
the driving wheels are entirely enclosed. The lower part of 
the cover can be removed with little effort when inspection 
is necessary and in addition, small covers are provided for 
the inspection of the crank pins. 

The center shaft attached to the web in the center of the 
second reduction pinion is employed to drive the fans for 
circulating air through the condenser and has nothing to 
do with the reduction gear itself. 

As the turbine is non-reversing, it is necessary to provide 
means in the gearing for the reversing of the locomotive. 
The arrangement used is a novel and bold one, but appar- 
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water tubes was considered to be impractical on account of 
the size, weight and large quantities of cooling water that 
would be required. An air-cooled condenser was consequently 
decided upon as the most suitable for locomotive use. In the 
condenser as in other parts, the design adopted shows good 
engineering, ingenuity and a willingness to depart from the 
conventional provided there is a clear advantage to be 
gained by so doing. : 

As has been stated, the condenser occupies most of the 
space of the second unit of the locomotive, the actual room 
occupied by the turbine and reduction gear being small. 
Running the full length of the unit and at the bottom is a 
cylindrical vessel about 66 in. in diameter which is normally 
half full of water of condensation. The turbine is bolted 





Arrangement of the Double Reduction Gear 


ently effective and reliable. When the engine is to be run 
in a backward direction, the crank shaft is first dropped 
slightly so that the low speed gear is thrown out of mesh 
with the pinion which drives it. After the gears have come 
to rest, an idler gear is brought into mesh with both the low 
speed gear on the crank shaft and the low speed pinion. 
As this idler gear has to connect with both the gear and the 
pinion in the train and as all gearing is of the double heli- 
cal type, it has to be cut with helical teeth running in one 
direction and then recut with teeth running in the opposite 
direction. This doubling of the spirals reduces the tooth 
bearing to one-half of that used for driving in the forward 
motion, but as the idler pinion is only in use when the 
locomotive is backing, the strength is ample. The process 
of disengaging the pinion and bringing the idler into mesh 
is done automatically by oil pressure controlled by a simple 
movement of the handle of a control valve. The means em- 
ployed for locking the gear in the two positions and for 
securing meshing without injury to the gears are interesting 
but not necessary to describe in detail. It is sufficient to 
state that the whole process of reversal is as quickly and as 
easily accomplished as with an ordinary locomotive equipped 
with a power reverse gear. 


The Condenser 


The efficiency of a steam turbine depends upon the em- 
ployment of a condenser which will ensure the maintenance 
of a high vacuum. The ordinary type of condenser used in 
stationary and marine installations with a large number of 





direct to a flange on the front of this vessel without inter- 
posed piping or expansion joints. The exhaust steam passes 
in on top of the water and then rises through two short con- 
necting pipes to another cylindrical vessel about 22 in. in 
diameter which is located near the top of the unit. 

Between the two drums are three fans which are driven 
from the main turbine by an inclined shaft and bevel gears. 
The fans themselves are driven by friction wheels which 
can be shifted to give the desired speed. Each fan has 4 
capacity of 1,410 cu. ft. of air per second. The object of the 
fans is to induce a strong current of air over the cylindrical 
drums and past the copper tubes referred to later. The sides 
of the vehicle consist of vertical sheet steel guide plates 
which facilitate the entrance of air while the locomotive is 
running. The shape was determined by results obtained 
from experiments with a specially constructed wind tunnel. 

The roof of the vehicle consists of a large number of 
specially formed flattened copper tubes in which most of the 
condensation takes place. These tubes are closely packed 
together and contain about 10,760 sq. ft. of cooling surface 
over which the air from the fans passes. 

Along the top of the upper drum are two rows of copper 
boxes which are held in place by studs and straps as shown 
in the drawing. These boxes are made from tubing, the 
upper part being formed into a square and the lower part 
left round and closed in to form a seating on the drum. As 
will be noted from the detail drawing, one side of the squared 
portion has six long, narrow slots into which the ends of the 
flattened condenser tubes are brazed. Opposite these slots 
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is a large opening which is finally closed by a brazed plate 
after the boxes and condenser tubes have been assembled. 

The condenser tubes are of copper about 0.030 in. thick 
and after being flattened, the walls are approximately 0.068 
in. apart. Small diagonal fins are next formed on the flat- 
tened sides by specially designed machinery. When as- 
sembled, the fins on adjoining tubes are at right angles to 
each other. The air which is forced between the tubes by 
the fans thus has to pass along numerous small channels 
between the fins and is caused to eddy, thus materially 
accelerating the transfer of heat from the tubes to the air. 

On the drawings of the condenser elements a number of 
small circles will be observed on the flattened tubes. These 
are depressions in the opposite walls which stiffen them 
and prevent collapse due to differences between external and 
internal pressures. 

When in operation, steam flows from the upper drum into 
the copper boxes mounted on top and down through the 
flattened tubes. The condensed water passes into the lower 
row of boxes which are attached to horizontal pipes running 
lengthwise of the condenser unit. From these pipes the water 
drains into the larger lower drum which is always about 
half full of water. This body of water serves as a reserve 
for boiler feeding and also equalizes the work of the con- 
denser and enables it to deal with heavy temporary over- 


loads. This water is made more effective by being brought 
into intimate contact with the steam from the turbine by 
means of a centrifugal pump and spraying arrangement. 
The pump is driven by an extension from the shaft of the 
center air fan and will be noticed on one of the sections 





Attachment of Condenser Elements to Top of Upper Drum 
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1ying the elevation drawings of the locomotive. The 

runs in a cylinder, draws in the water at the bottom 

vers it over the top of the cylinder whence it falls 

rating above the water level. The grating is thus 
‘1 and the water as it drips back in a finely divided 

‘ale mingles with the incoming steam. 

The important function as a “coldness reservoir” per- 


lormed iy the mass of water contained in the storage drum 








tas been demonstrated effectively by repeated tests. With 


the TeS¢ 


oir containing the normal amount of ten tons of 
"ater at an initial temperature of 91 deg. F. and conden- 
Sation ¢ 


‘ing place at a rate of 14,250 lb. per hour, the 
tmperature did not exceed 149 deg. F., which corresponds 
0a vaccum of about 2414 in. of mercury, after a continuous 
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run of 35 min. When steam is shut off or throttled, the 
condenser has an opportunity to cool down in readiness for 
the next heavy demand. 


Feedwater Heater 


After the steam has been condensed, it is fed back to the 
boiler and on the way passes through three feedwater heaters 
arranged in series. Each heater is supplied with exhaust 
steam at a different temperature so that the feed water is 
heated progressively from about 120 deg. F. to 300 deg. F. 
The heaters are circular and contain a series of brass tubes, 
surrounded by exhaust steam. The first heater is supplied 
with steam at approximately atmospheric pressure and 195 
deg. F. from the condensate pump turbine, the air ejector 
for the condenser, the vacuum brake ejector, leakage from 
the dummy piston of the main turbine and steam from the 
other heaters. The intermediate heater is supplied with 
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Details of Condenser Elements 


steam at approximately 9 lb. pressure and 230 deg. F. from 
the turbine boiler feed pump. The high pressure heater is 
supplied with steam at approximately 60 Ib. pressure and 
295 deg. F., being the exhaust from the induced draft fan 
turbine. 

Pumps and Air Ejector 


The condensed water is taken by a condensate pump and 
delivered to a boiler feed pump which forces it through the 
feedwater heaters into the boiler. The condensate pump 
which operates under a low head is of the single-impeller 
rotary type and driven by a small turbine, the speed being 
brought down by a single helical reduction gear. Saturated 
steam is used for this turbine although in practically all 
other places superheated steam is employed. 

The boiler feed pump also is of the rotary type. It has 
three impellers in series and is driven by a direct-connected 
turbine. The boiler feed pump is mounted on a cast-iron 
oil reservoir. In this reservoir there is a rotary lubricating 
oil pump with a vertical spindle which is driven by a worm 
mounted on an extension of the boiler feed pump shaft. 
This pump supplies oil to the main turbine, the reduction 
gear, the various auxiliaries and also the important bearings 
on the locomotive. The use of force-feed lubrication in con- 
junction with the enclosure of running parts is expected to 
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greatly increase the durability and make it possible to run 
the locomotive for long periods without requiring any at- 
tention. 

An air ejector is used to free the condenser of air. This 
has two steam jets which work in series and is much simpler 
than an air pump. The discharge from the ejector is piped 
to the low-pressure feedwater heater so that there is little 
loss of heat. 


The Heat Balance 


Before taking up the heat balance of this locomotive, at- 
tention is directed to the diagram showing the steam and 
water circulation. The feedwater heater pressures are shown 
in atmospheres and the temperatures in degrees Centigrade. 

The Ljungstrom locomotive does not depend for its effi- 
ciency entirely upon the great heat drop utilized by the 
turbine. The employment of waste heat in the flue gases to 
heat the air for combustion with resulting increase in firebox 
temperature and furnace efficiency together with heating the 
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resulting from preheating the air for combustion and from 
feedwater heating. 

Before the locomotive was placed in service it was sub- 
mitted to tests on a specially constructed dynamometer, which 
tests extended over several months and were carried on under 
the supervision of engineers from the Swedish State Rail- 
ways. 

Following these successful tests, it was turned over to the 
railroad and has since been used on numerous runs, hauling 
heavy trains and conforming to the operating conditions of 
other locomotives, the firing and running being performed 
by ordinary railway employees. In repeated instances a 
dynamometer car has been attached to the train and full 
records of performance thus obtained. The drawbar pull 
repeatedly has reached 30,000 lb. and the work performed 
has been in excess of 1,500 hp. These test records bear out 
the claims for fuel economy. For example, on one of the 
runs between Stockholm and Upsala the train consisted of 
11 coaches and a dynamometer and weighed 596 short tons 
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Steam and Water Circulation in Ljungstrom Turbine-Driven Locomotive 


feedwater to a high temperature by passing it through three 
heaters fed by exhaust steam at successively higher temper- 
atures add materially to the efficiency of the locomotive as a 
whole. There is also an important gain in continued free- 
dom from scale obtained by using pure condensate only for 
feedwater. The manner in which the latent heat of the fuel 
is disposed of is shown in the heat balance diagram. Of 
every 100 heat units contained in the coal, 18 are lost in 
gases passing out of the stack, unconsumed fuel in the ashes 
and by radiation. The boiler actually delivers more steam 
than would be represented by the remaining 82 units because 
of the 7 units returned to the boiler by the air preheated and 
the 14.1 units by th heaters. The losses due to 
gland leakage, radiation, etc., is 3.5 units. The condenser 
fan requires 3.3 units and 60.5 units are necessarily rejected 
to the condenser. This leaves 14.7 units which are trans- 
formed into the useful work of the locomotive. This result 
would be considered very creditable in a good stationary 
power plant and is almost double the highest known thermo- 
dynamic efficiency of any reciprocating engine locomotive. 


feedw; ie ¥ 


Tests and Performance 


Fuel economy is one of the strong claims for the Ljung- 
strom locomotive although low maintenance costs, large start- 
ing torque and evenness of turning effort also are advanced. 
The ordinary Swedish locomotive with about 145 lb. boiler 
pressure, steam superheated to 650 deg. F. and expanded 
down to an exhaust pressure of six pounds above atmosphere, 
will convert about 200 B.t.u. into useful work for every 
pound of steam used. The Ljungstrom locomotive with its 
higher pressure and steam expanded down to 2.1 lb. absolute 
converts about 400 B.t.u. into useful work. The fuel con- 
sumption is thus only 50 per cent as much as with an ordi- 
nary locomotive. In addition there are further economies 
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including the locomotive. The maximum speed was $51 
m.p.h. and there were only a few stops. The coal consump- 
tion for the run averaged 37.4 lb. per 1,000 ton-miles. Under 
other conditions and where the stops have been frequent, 
the coal rate has been as high as 67 lb. A vacuum of 26 in. 
to 27 in. was easily maintained with an air temperature 
near the freezing point. 

The drawbar and horsepower characteristics of the loco- 
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Heat Balance Diagram 


motive are shown in the diagram giving the output at differ- 
ent speeds. These curves were plotted from the results # 
tests. The maximum drawbar pull shown is in excess 
30,000 Ib., but this can be utilized only with the best track 


conditions, about 27,000 lb. being the maximum t!at can be 
used ordinarily without slipping the wheels. It will be noted 
that the drawbar pull curve drops rather rapidly, partic” 
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ly at low speeds. 


This characteristic tends to decrease 
danger of slipping the wheels and still leaves a large 
wer for heavy pulls on grades. 
[wo curves have been drawn to show the relative coal 
sumption of the turbine locomotive and a reciprocating 
comotive of equal power under different conditions. One 
lotted for different loads and the other for different 
ds, the assumption being made that the fuel consumption 
he turbine locomotive at full load would be one-half 
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of a reciprocating locomotive. The straight line dia- 
shows that the relative savings at light loads is pro- 
nately even greater than at heavy loads. This is partly 
to the small friction losses of the turbine and to the 
vacuum obtained with light loads. The curve plotted 
speed basis shows that at starting the turbine engine 
as economical as the reciprocating engine. When the 
are opened in starting, the steam at first can flow 











Sonsumption of Turbine and Reciprocating Locomotives at 
Different Loads 


unhindered through the turbine, but as the starting 
is higher than for a reciprocating locomotive, the 
tion is rapid and at speeds of over five miles per 
advantage is strongly in favor of the turbine loco- 
The greatest difference is at a speed of about 15 
where the ratio is as 60 to 140, from which point 
ases to 2 to 1 at 50 m.p.h. 
eration, the locomotive has shown a better starting 
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torque and quicker acceleration than standard locomotives. 
It is easily controlled and runs with unusual smoothness at 
all speeds. Coal consumption has been reduced 50 per cent 
and as there is very little loss of water, the supply lasts for 
a considerable time before replenishing is necessary. The 
continued performance of this remarkable locomotive wil) 
be watched with the greatest interest. 

In the drawings included with the general description, all 
dimensions were given in millimeters. The accompanying 
data sheet shows dimensions and weights in both metric 
and English measures and also includes considerable general 
information not otherwise given. 





Locomotive Data SHEET 


DE .Chnnc sun ekc heen wanes paean eee Aktiebolaget Ljungstroms Angturbin 
RIE iculdwd cuacw ae dates sou ¥amcemlaanee bie aneeeaeeeane Swedish State 
ee rr ree ree ree rrr ry err ee ere e i Passenger 
SR ON onic aavcud ata paka db ae ebedeebeen sebees 6aeaenaeeen 4 ft. 8% in. 
Wheel arrangement, boiler unit. . 4-6-0 
Wheel arrangement, condenser 

DE! Sctnsip ses kolab as aaa een 0-6-2 
Weights in working order: 

Metric English 

TE I isos arcweseaa ds 62 tons 138,880 Ib. 

ee a re 64 tons 143,360 Ib. 

Locomotive complete......... 126 tons 282,240 Ib. 

Rid WARREN a. -arsins a aicwioniesie 48 tons 107,520 Ib. 
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Coal Consumption of Turbine and Reciprocating Locomotives at 
Full Load and Different Speeds 


General dimensions: 


Length over buffers........., 21,915 mm. 7th. 2 
Rail to top of stack... 4,280 mm. 14 ft. 0% in. 
NURSE. GVEP Qos oiecineseesws 3,100 mm, 0 ft. 2 in. 
Whee! bases: 
EAGING CK 50.00.0060 0.0100 6:0 2,200 mm. 7 ft. 2% in. 
SIE, WOE DOG sass.26-si6:5 018 2,700 mm, 8 ft. 10% in, 
DEGiNG WRECG, o6s00.0000s000 3,050 mm. 10 ft. O in. 
Total for both units......... 17,525 mm. 57 ft. 6 in. 
Wheels, diameter outside tires: 
Boiler unit, truck and rigid.. 970 mm. 38% in, 
SPOIL, KGsciierasesiceesco4a 1.430 mm. 564 in. 
be -  e 1,098 mm. 43% in. 
PREDINE) APPC Kas 0.650 ssc2mwes Impulse-reaction, non-reversing 
EE Soha uns supe acess 5 
Speed. maximum.......... ete 9,200 r. p. m. 
ESO CADRES. « 6.6 6.00.0e 400640 1,800 b. h. p. 
Reduction gear, tyPeos.s\.. 000.0% Double-reduction, reversing 
RCGUCHOR TANG. .20600<.00000% 9,200 to 420 or 22 to 1 approx. 
eI TORE ow seGdoksaeh sina es Straight top 
ee a ee ee 285 lb. per sq. in. 
Ne an cae w iis aes Saunt Bituminous cecal, 11,900 B. t. u. 
Diameter, Outside... ....seeeee 1,675 mm. 66 in. approx, 
Firebox, length and width....1,610 mm.x1.610 mm. 63 in. x 63 in, approx, 
Tubes, number and diameter. . 160-75 mm. in. 
Ti. CO bn sie wdaratvion 3,000 mm. 9 ft. 10% in. 


ERE: GN sas 0s sessed vaaaas 2.6 sq. m,- 28 sq. ft. 
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Heating surfaces: 


I daca S wits was ods A1b kA 10 sq. m 108 sq. ft. 

_ gaa erin a ee 105 sq. m 1,130 sa; £t. 

Total evaporative........ ai 115 sq. m. 1.238 sq. ft. 

superheating ............0.. 80 sq. m 861 sq. ft. 
b. evaporative and super- 

Sheathing ge eae wet eta 195 sq. m. 2,099 sq. ft. 
oS eee . Saddle bunkers 7 tons 

Special equipment: 
Condenser, type...... = Air cooled 
Condenser surface........... 1,000 sq. m. 10,764 sq. ft. 


Condenser vacuum.... 
Condenser fans..... 
BS eee 
Induced draft fan... 


24.25 in. nominal, 26 to 27 in. test 
of variable speed 
166 sq. m. 1,786 sq. ft. 
Turbine, 10,000 r. p. m., 40 hp. 


Superheater ....... Fire tube units in all tubes 
Tube soot blower............ Operated from cah 
Feedwater heater.... 3 units in series 


Condensate pump... Turbine, direct driven, 3 impellers 
Boiler feed pump.. : Turbine, geared, single impeller 
PO COME... ciccecss 2 jets 


Data and proportions: 


Draw bar pull, maximum 13.5 tons 30,240 Ib. 
potmal apeed............ 70 km. p. h. 43.5 m.p.h. 
Maximum speed......... 110 km. p. h, 68.3 m.p.h. 
Maximum legal speed in Swe 
CR eae Seats 90 km. p. h 55.9 m.p.h. 
Total weight per horsepowe: ‘ 156.7 tb. 


Educational Work for Fuel 
Kconomy* 
By D. C. Buell 


Director, Railway Educational Bureau 


Education on a railroad is so intimately bound up with 
supervision that the two are almost synonymous. One 
of the present indications of the realization of the im- 
portance of educational work is the endeavor being made on 
many railroads to relieve their supervising officers of office 
work and keep them out on the road mingling with the men as 
much as possible. In the past few years the greatest advance 
in educational work on our American railroads has been due 
to the practice, which has become almost universal, of hold- 
ing frequent staff meetings at which matters of vital impor- 
tance to the operation of the property are discussed by the 
officers and the men together. These staff meetings started 
first as an outgrowth of the safety movement and later devel- 
oped into general meetings with splendid results. 

In spite of the universal mental unrest of officers and men 
of our railroads during and following the period of federal 
control, there has been a willingness on the part of railroad 
men to take advantage of educational opportunities of a prac- 
tical nature which have been presented. This willingness is 
growing month by month and the prediction is made that 
during the next ten years railroad men will not be willing 
just to get by with their job, but will welcome and take 
advantage of any practical opportunities offered them to in- 
crease their knowledge and become more proficient in, their 
work. 

From the very nature of the case the greatest economy in 
the use of fuel on railroads is directly in the hands of the 
locomotive fireman. In the old days, a man was not allowed 
to fire a locomotive until he had served his apprenticeship 
in the roundhouse or on the ash pit, or in some capacity 
where he became somewhat familiar with firing practice, but 
the present method is merely to hire the most likely looking 
man applying and put him right to work as a fireman with- 
out previous training or experience other than a couple of 
road trips for the purpose of breaking him in to his new 
work. 

It is believed that the growing realization of the impor- 
tance of educational work on our railroads will result in 
certain definite methods of procedure in the not too distant 

future, as follows: 

The establishment at large railroad centers of schools for 
the training of new firemen. At these schools, men selected 


*Abstract of a paper presented at the International Fuel Association con- 
vention, Chicago, May, 1922 
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for the position of fireman will be given thorough instruction 
on fuel and its use. Dummy fire boxes will be set up where 
men can be given actual practice in shoveling coal and be 
taught the proper handling of a scoop, and the proper plac- 
ing of coal in the fire box. At these schools men also wil] 
be taught the principles of various types of stokers and stoker 
operation, as well as the flagging rules, the giving and inter- 
preting of hand, lamp, and other signal indications, the 
principles of the injector, etc. A week or ten days’ intensive 
instruction along these lines will mean much during the 
following years that the applicant holds the position of loco- 
motive fireman. 

Supervising officers will be relieved more and more of 
clerical work, attendance at meetings, and other duties which 
reduce the amount of time they spend on the work with the 
men in actual supervisional and instructional work. 

Moving pictures will be used to a much greater extent than 
at present and with regularity to instruct men in fuel econ- 
omy as well as in the other phases of railroading that they 
must learn as they progress as firemen. These moving pic- 
tures will interest and improve the service of older firemen 
and engineers. 

Supervising officers will encourage their men to take ad- 
vantage of other educational opportunities which may be 
offered from time to time and will work with the men to 
help them take advantage of such educational opportunities. 

There is a possibility that, as this educational problem 
assumes more importance, the railroads will select from 
among their employees those who are best informed to act 
as instructors and will perhaps find it economical when the 
right kind of man is available to use such a man as an 
instructor on the division on which he is employed. 


Discussion 


In presenting his paper Mr. Buell said that about ten per 
cent of the men in railroad service are studying to better 
themselves through personal ambition, while 90 per cent must 
be induced to study by some outside means. This necessary 
inducement can be brought into effect by the local fuel organ- 
ization, by some form of bonus, by competition through the 
natural satisfaction which all individuals feel in the knowl- 
edge of a good job well done and by progressive examination. 
He expressed the opinion that compulsory educational work 
is not likely to be highly successful. 

That the most difficult task is not that of educating the 
men, but educating the higher officers to the requirements of 
fuel economy, was expressed by a number of those who took 
part in the discussion. This was illustrated by the experience 
of the Southern Pacific in its campaign for fuel economy in 
stationary plants. For a year or two emphasis was laid on 
the education of the men operating the plants, but with very 
meagre results. The matter was then taken up with the divi- 
sion superintendents, the performance of the plants on each 
division being rated competitively, with the result that last 
year the co-operation of the superintendents was obtained 
and a marked improvement effected. 


THe Tyrone Division of the Pennsylvania Railroad reports 
having passed through the shopmen’s strike without the loss of 4 
single man. This division connects with the Main Line at Tyrone, 
Pa. Its lines aggregate 279 miles in length, and it employs 1,72 
men. General Manager C. S. Krick has sent congratulations t0 
the superintendent on “the wonderful loyalty displayed by the men 
in remaining at work during the trying days of the strike, pat 
ticularly when men on the adjacent division left their work ™ 
considerable numbers and exerted every effort to induce the em 
ployees of the Tyrone division to join them. You and your sub- 
ordinates evidently have created and maintained among your 
employees that old-time feeling of loyalty and affection for the 
company and its interests that has done so much to make the 
Pennsylvania Railroad what it is today.” 
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New Shop Agreements Have Novel Features 


Union Pacific, Burlington and Lehigh Valley Wage Rates 


Recognize Varying Degrees 


agreements with newly organized associations of their 

shop employees, the agreements of the Union Pacific 
System and the Chicago, Burlington & Quincy are of par- 
ticular interest because of the extent to which they depart 
from the practice established by Labor Board decisions, both 
as to working conditions and rates of pay. The new wage 
rates established by both of these agreements are similar in 
that the various craft classifications have been subjected to 
a considerable subdivision based on the degree of skill re- 
quired in the performance of the work, and each subdivision 
carries its own wage rate. Generally speaking, these wage 
rates range from 15 cents above to from 7 to 13 cents below 
the mechanics’ rates established by the last wage reduction 
of the Labor Board. 


A MONG the railroads which have recently negotiated 


Union Pacific Agreement 


The minimum rate for work ordinarily assigned to fully 
qualified mechanics is two cents an hour above that estab- 
lished by the Labor Board. The work of specialists or handy 
men is paid for at rates lower than the mechanics’ rates es- 
tablished by the Labor Board but above the rates for helpers. 

Rates for Locomotive Crafts—The mechanics in each craft 
are divided into two groups: (1) those doing work requiring 
fully qualified mechanics, and (2) those doing work not 
requiring such skill. 

In the machinists’ rules there are 28 classifications of 
fully qualified mechanics. The first eight classes each receive 
a rate of 85 cents an hour and include specialists (who 
determine the time and methods required for the performance 
of all operations), layers out, tool makers, die makers, valve 
setters, large vertical turret lathe operators, special milling 
machine operators and axle and crank pin lathe men. The 
next five classes receive 80 cents an hour and include oper- 
ators of frame and cylinder planers and frame slotters, air 
brake specialists, valve gear repair men and inspectors re- 
quired to sign affidavits under the federal locomotive inspec- 
tion rules. The next four classes receive 76 cents an hour 
and include air brake repairmen, machinists assigned to 
such work as power plant machinery and roadway equip- 
ment, autogenous welders and operators of horizontal boring 
and milling machines. The last 11 classes receive 72 cents 
an hour. The work in these classes includes that of first- 
class machinists, locomotive inspectors not required to make 
affidavits, machine operators not specified in other groups 
and steam pipe and superheater men. 

In the second or less skilled group of mechanics there are 


26 classifications. The highest rate in this group is 68 cents 
an hour and applies to the first 10 classifications. These 
include operators of semi-automatic machines, lathes, shapers 
of driving wheel lathes, radial drills and ordinary drill 


presses on work not specified under any superior classifica- 
tion. Boiler stud men and men laying out and squaring up 
engine trucks and trailer frames and fitting up truck brasses 
are also included in this group. The next nine classes receive 
64 cents an hour and include men repairing trucks and put- 
ting wp shoes and wedges, car wheel lathe operators, tire 
setters, men on valve and cock work, spring and brake rig- 
ging men, second-class boring mill operators and operators 
of truck axle lathes. The next two classes include operators 
of rouch grinders and tool grinders, and receive 60 cents. 
Men repairing tender trucks, and applying and removing 
Couplers, metal bumpers, metal pilots and engine and tender 
drawbars, are rated at 60 cents if of over one year’s experi- 
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of Skill Within the Crafts 


ence and 57 cents if of less than one year’s experience. Gas 
and electric cutters and men doing machinists’ work on 
metal cabs, running boards, stack saddles, brackets, etc., 
receive 57 cents an hour. 

Helpers with over one year’s experience are rated at 49 
cents an hour and those with less than one year’s experience 
receive 47 cents. 

Each of the other locomotive shop crafts is subdivided in 
a similar manner, although the number of classes from the 
nature of the work is not as large as in the case of the ma- 
chinists. But throughout the agreement each classification is 
so specific as to leave little opportunity for misunderstanding. 

With the exception of the blacksmiths, the first classifica- 
tion under each craft is that of the specialist competent to 
determine the time and the methods to be used in the per- 
formance of all operations in the craft, and rates for the 
various groups are 85 cents, 80 cents, 76 cents, and 72 cents 
an hour for men who are fully qualified mechanics. In the 
case of the blacksmiths, the heavy hammersmith working on 
material six inches or over receives 95 cents an hour. 

For work not requiring the skill of fully qualified me- 
chanics the rate groups in each of the locomotive shop crafts 
are 68 cents, 64 cents, 60 cents and 57 cents an hour respec- 
tively. The rates for ordinary helpers are the same in all 
crafts, but a rate of 54 cents is applied to certain special 
jobs such as helpers on hand flanging work and’ boiler 
washers in the boilermakers’ craft, and first furnace heater 
helpers, hammersmith helpers, first and second fire ape, 
and hammer operators in the blacksmith shop. 

Carmen’s Rates—Car repairmen are divided into two sep- 
arate crafts: passenger car men and freight car men. Fully 
qualified passenger car mechanics receive the same rates as 
the locomotive crafts. The 85-cent rate applies to specialists, 
layers out and decorators. Letterers and stripers, pattern 
makers and first-class cabinet makers receive 80 cents; mill- 
wrights, electro-platers, and autogenous welders, 76 cents; 
burnishers, first-class painters, paint mixers, upholsterers, 
wood machine operators, second-class cabinet makers, first- 
class locomotive carpenters, and carmen working on passenger 
car bodies, 72 cents. 

Of the less skilled mechanics, truck and platform men, 
air brake men and second-class locomotive carpenters receive 
68 cents; passenger car inspectors, 65 cents; hand-car car- 
penters and rough painters, 64 cents; seamsters and seam- 
stresses, 60 cents; gas and electric cutters, 57 cents, and 
paint removers, oilers and brassers, 54 cents. The same 
helpers’ rates apply as in the locomotive crafts. 

Starting at 38 cents an hour, coach cleaners receive up to 
42 cents depending on the length of service. 

Freight car repair men are classified as fully qualified 
mechanics and helpers. There are six rate groups among the 
mechanics, the highest of which receives 75 cents and the 
lowest 54 cents. The first group includes specialists, layers 
out, wrecking derrick engineers and autogenous welders. The 
second group, which receives 71 cents, includes air brake 
rack men and triple valve repairers. The third group re- 
ceives 67 cents and covers car carpenters and flask makers. 
Car inspectors and men on ordinary car repair work, start- 
ing at 54 cents for less than one year’s experience, and add- 
ing three cents an hour for each additional year’s experience, 
receive a maximum of 63 cents. Stencilers, painters and gas 
and electric cutters receive 57 cents, while oilers and brassers 
are rated at 54 cents. The rates for helpers are the same as 
in the other crafts. 
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Differentials above the standard rates are provided for 
men employed at certain specified points, and inthe case. of 
coach cleaners employed at Los Angeles receive from four 
to six cents below the standard. 

Seniority Groups—Compared with those of the Labor 
Board, the working rules provide considerably more sub- 
divisions in the seniority group, particularly those for the 
car men, and where the requirements of the service justify, 
employees may be assigned to work within a spread of 12 
hours with one interval of relief of not less than two hours’ 
duration. A mechanic may be required to perform the work 
of more than one craft when a literal application of the craft 
classification would require the use of more men than are 
actually necessary to perform the work. 

The agreement provides for 11 seniority groups of me- 
chanics. These are machinists, boiler makers, blacksmiths, 
sheet metal workers, electricians, pattern makers, upholster- 
ers, painters, mill men, car men (including locomotive 
carpenters) and coach cleaners. 

Stabilizing Employment—One of the most significant fea- 
tures is the article providing for the increase or reduction 
of expenses with as little disturbance as possible to regu- 
larity of employment. Both the managements and the local 
employees’ representatives are charged with the responsibility 
to so regulate the bulletined hours of assignment as to reduce 
to the minimum the necessity for increasing or decreasing the 
number of men employed. For this purpose variations in 
the bulletined hours may be made by agreement from a 
minimum of seven hours a day for five days a week, or 35 
hours a week, to a maximum of 58 hours a week. The 
assignments are to be so regulated as to provide as nearly 
as possible an average of 8 hours a day. 

Overtime rules conform to the requirements of this article 
and instead of applying to time after 8 hours, are made to 
apply after the normal bulletined hours, whatever they 
may be. 

Stationary Engineers and Shop Laborers—The Union 
Pacific System has also negotiated a separate agreement with 
other shop, engine house and power plant workers, who are 
included in the Shop Employees’ Association. This agree- 
ment, which is essentially the same as that applying to the 
mechanic, takes in the employees formerly associated with 
the International Brotherhood of Stationary Firemen and 
Oilers and the United Brotherhood of Maintenance of Wav 
Employees and Railway Shop Laborers. The same system 
of detailed classification and varying rates of pay has been 
worked out for the employees within this group as that which 
applies to the mechanical trades. 

A pprenticeship—“The number of apprentices will be gov- 
erned by the necessity of educating the requisite number of 
mechanics for the service and by the existing facilities.” 
Provision is made for the employment of technical appren- 
tices without conflict with the provisions governing the em- 
ployment of the regular apprentices. Apprentices start at 29 
cents and receive an increase of 3 cents every six months up 
to the sixth period. The last two increases are 4 cents and 
6 cents, respectively, making a final rate of 54 cents. 

Helper apprentices start at 49 cents and are advanced 2 
cents each six months, terminating their apprenticeship at 
the end of three years with a rate of 59 cents. 

On completion of apprenticeship, if retained in the serv- 
ice, the seniority rights of an apprentice as a mechanic date 
from one year prior to the completion of apprenticeship. 

Welding—The number of oxyacetylene, thermit and elec- 
tric welders in each craft will be selected as nearly as pos- 
sible in the same ratio each other as the ratio between 
the volume of work generally recognized as belonging to each 
craft. Once selected, however, individuals or gangs are ex- 
pected to weld any job, irrespective of the classification to 
which it belongs. 

Overtime—A distinction is made between overtime in the 
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shop and emergency work in yards or enginehouses. In the 
former case, employees receive a minimum of 2 hr. 40 min 
at one and one-half time (equivalent to 4 hr. straight time), 
while in the latter they are allowed a minimum of 2 hrs. pay 
for 1 hr. 20 min. work. 

In the case of wrecking service, men are allowed one and 
one-half time rates from the time called until the return to 
the home station. The Labor Board rules provide for one 
and one-half time for time in excess of the recognized 
straight time hours at the home station only. 

Settling Grievances—An adjustment board is created con- 
sisting of an equal number of representatives from the Asso- 
ciation and the Union Pacific System lines. All differences 
of opinion as to the meaning or application of the rule, or 
as to the innocence or guilt of any employees disciplined, 
which are not satisfactorily adjusted between the general 
manager or lower officers and the representatives of the em- 
ployees are to be referred to the adjustment board, the deci- 
sion of which is to be final and binding on both parties. 
Should a dispute arise involving the revision of the rules or 
rates of pay, the agreement provides that such disputes be 
referred to the United States Railroad Labor Board for settle- 
ment, the decision of the Labor Board to be final and binding 
on both parties. 

Questions involving discipline are to be decided only as 
to guilt or innocence. If guilty there is to be no interference 
with the management in the application of discipline. 

The agreement provides for the application of the so-called 
check-off system to the collection of association dues. Pro- 
vision is made, however, that upon giving 90 days’ written 
notice to the other, either party may withdraw from this ar- 
rangement. 


Chicago, Burlington & Quincy Agreement 


This agreement is similar to that of the Union Pacific in 
general character. The wage rates established on the C. B. 
& Q. are practically the same on the U. P., but the classifi- 
cations are somewhat less specific and fewer groups are 
included in the higher rates. The working rules are similar 
to those established by the Labor Board. 

Provision has been made for a large number of seniority 
groups. Separate seniority lists are maintained for machin- 
ists in the machine and erecting shops and wherever forces 
are under separate supervision separate seniority lists are to 
be maintained. Sheet metal workers are arranged in two 
lists, divided between the tinners and copper smiths, and 
plumbers and pipe fitters. Electrical workers are sub-divided 
as electricians, power plant electricians, and electric crane 
operators (two classes). For the car men, separate seniority 
lists are maintained for pattern and cabinet makers, wood 
working machinists, upholsterers, silver-platers, coach build- 
ers, trimmers and repairers and locomotive carpenters; 
painters (letterers, etc.); painters (plain painting); car in- 
spectors, and freight car builders and repairers. Wood and 
steel car repairers are carried on separate seniority lists. 


Lehigh Valley Agreement 


The Lehigh Valley agreement with the newly formed 
Association of Maintenance of Equipment Employees of the 
Lehigh Valley provides for three separate classifications, 
viz., craftsmen, promoted helpers and helpers. The rates of 
craftsmen vary from 72 cents to 80 cents per hour; of pro- 
moted helpers from 53 cents to 63 cents an hour; helpers 
receive 47 cents the first year and 49 cents thereafter. Pas- 
senger carmen, gang leaders on freight car repairs, etc. 
receive regular craftsmen’s wages, but freight carmen and 
inspectors are rated from 63 cents to 65 cents an hour. Pro- 


moted helpers in the car department are rated at [rol 
cents to 60 cents and car cleaners at 37 cents. Regular 
apprentices begin at 27 cents and helper apprentic«s 
cents. 
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Home Made Car Wheel Grinder 


‘HE recently increased use of autogenous welding methods 
for building up flat spots in car wheels has focused atten- 
on the need of some device or method for finishing the 
els to a smooth, true circumference after the welding 

eration. It is practically impossible to apply just enough 
led material to the flat spots so as to leave a smooth 

mtour the same as the original tread. 

[he way in which this problem has been met at one 

‘ominent Eastern railroad shop is shown in the illustration. 
method consists of building up the flat spots in car 





An Effective Grinder for Truing Built-Up Fiat Spots 


by welding and truing off excess metal by grinding. 
rinding machine consists of a converted 48-in. Stover 
n which the car wheels are mounted on their original 
enters. A 24-in. grinding wheel W with a 2-in. face 
inted on the tool post of the lathe and arranged to 
en by belt from an overhead drive shaft. The steam 
r and center casting of a 9'%-in. air compressor is 
ed in an inverted position between the ways of the 
ed as shown at A. By means of clamp C, solidly 
to the center of the axle and intermediate lever L, 
atic operation of the air compressor piston and piston 
es the car wheels a partial revolution back and forth. 
it spots which have been built up pass and re-pass the 
1g wheel and are ground down to the proper contour. 
spot after being ground is shown at F. 
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The air compressor is applied with the operating head at 
the bottom, pneumatic power being supplied through a pipe 


of small diameter. Rapid movement of the car wheels and 
piston rod is undesirable so the compressor is throttled by 
means of the small pipe and does not use so much air. 
This grinder is obviously efficient for the purpose intended 
because there is no lost time. The flat spots reciprocate 
back and forth past the wheel and do not make a complete 
revolution. The grinding wheel can be adjusted readily 
across the tread of the wheel and radially towards the axle 
center by movement of the usual handles controlling a lathe 
tool post. This device has been in service four years with 
satisfactory results in the reclamation of chilled cast-iron 
car wheels with flat spots. While the time required to true 
a pair of wheels varies greatly with the extent of the flat 
spots and amount of excess material applied by the autog- 
enous welding methods, 45 min. may be given as an average 
time. 


Recent Decisions of the Arbitration 
Committee 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large num- 
ber of questions and controversies which are submitted from 
time to time. As these matters are of interest not only to 
railroad officers but also to car inspectors and others, the 
Railway Mechanical Engineer will print abstracts of deci- 
sions as rendered.) 


Delivering Line Responsible for Carding Under Rule 32 


Atchison, Topeka & Santa Fe box car No. 28,606 was de- 
livered home with fire damage by the Kansas City Southern 
on November 2, 1920. The Santa Fe inspector, overlooking 
the external and visible damage, marked it O. K. for mer- 
chandise loading. Before the car was loaded it was dis- 
covered that the interior was extensively damaged and that the 
side door and the facia and siding on an end and one side 
clearly showed exterior damage. Following the discovery of 
the damage a request for protection was refused by the chief 
interchange inspector because the Santa Fe had made no 
record of the damage when the car was received. Investiga- 
tion developed that the fire damage was first discovered at 
the elevator on the Kansas City Southern, when the car was 
unloaded before its return to the owner. 

In its decision the Arbitration Committee points out that 
the first paragraph of Rule 2 states specifically that “Cars 
having defects for which delivering line is responsible must 
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be properly carded when offered in interchange,” and that this 
wording obligates the delivering line to assume responsibility 
by proper carding, and under Rule 32, section (k) it should 
issue a defect card to cover the damage.—Case No. 1229, At- 
chison, Topeka & Santa Fe vs. Kansas City Southern. 


Handling Line Responsible for Damage Due to Cars 
Breaking Away While Switching 


Pere Marquette car No. 30490 was damaged in switching 
by the A. T. & S. F. at Kansas City on August 13, 1920, to 
the extent of $956.48, estimated. ‘The car was at the head 
end of a string of 14 cars being pushed by a switch engine 
when the six head cars broke loose because of a defective 
coupler and, after running from 14 to 16 car lengths, col- 
lided with the cars standing on the track. The speed was 
variously estimated at from 6 to 10 miles an hour. None of 
the cars were derailed. The Pere Marquette claims protection 
under Rule 32 (b), collision or impact other than that oc- 
curring in regular switching. The A. T. & S. F. claims that 
the action occurred in regular switching, that the speed of the 
cars was not excessive and that the fact that the foreman in 
charge of the crew was disciplined does not relieve the owner 
of responsibility for the damage. 

The Arbitration Committee decided that the accident was 
caused by collision when the six cars broke away as the 
engineer applied the brakes while backing in on the siding, 
making the damages delivering line responsibility —Case No. 
1231, Atchison, Topeka & Santa Fe vs. Pere Marquette. 


Work Done Under Rule 120 Not Limited to That Speci- 


fied on Inspection Certificate 


On February 16, 1921, the St. Louis Southwestern asked 
authority under Rule 120 to repair Chicago, St. Paul, Minne- 
apolis & Omaha flat car No. 15023, submitting inspection cer- 
tificate showing six sills broken in two, with an estimate of 
$139.20 material and $117.60 labor to complete the repairs. 
On receiving authority to proceed with the repairs the St. L. 
S. W. moved the car to its Pine Bluff shops. Instead of 
renewing the six sills one side sill was renewed and two draft 
sills and two intermediate sills were spliced, the total cost of 
the repairs amounting to $163.23. The car was returned to 
service on March 25, and on April 2 was again broken in two 
on the lines of the Terminal Railroad Association of St. Louis. 
The latter company, on April 11, again asked the owner for 
disposition under Rule 120, submitting an inspection certif- 
icate showing both side sills, two draft sill splices and two 
intermediate sill splices broken. One of the side sills was 
broken at both ends and both were reported old defects. Old 
defects were also reported at the B ends of the spliced sills, the 
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former repairs having been reported at the A end. The St. 
Louis Southwestern contends that it was within its rights in 
splicing the sills, the work having been done strictly in ac- 
cordance with the interchange rules. The authority from the 
owner did not specify the nature of the repairs, but the owner 
contends that without specific authority to the contrary, the St. 
Louis Southwestern was not justified in making the repairs 
other than as indicated in the request for authority. 

The Arbitration Committee decided that it is evident that 
the St. Louis Southwestern made such repairs as in its judg- 
ment were necessary and inasmuch as the car owner did 
not request application of full length sills the position of the 
St. Louis Southwestern was sustained.—Case No. 1230, St. 
Louis Southwestern vs. Chicago, St. Paul, Minneapolis & 
Omaha. 


Repairing Line Held Responsible for Reapplication of 
Non-Standard Triple Valve 


On April 17, 1920, the A. T. & S. F. cleaned, oiled, tested 
and assembled the brake cylinder and triple valve under L. 
& N. box car No. 4546, charges for which were included in a 
system bill against the L. & N. When the car arrived home 
the L. & N. found that it carried a New York H-1 triple 
valve instead of the Westinghouse K-2 triple valve which was 
standard for the car, the car being so stenciled. A joint 
evidence card was properly executed, the wrong repairs cor- 
rected and billing repair card and joint evidence card sub- 
mitted to the A. T. & S. F. The latter road declined to fur- 
nish its defect card on the grounds that it was not responsible 
for the wrong repair inasmuch as no material was applied on 
its line, the same triple valve having been removed, cleaned, 
oiled and replaced. ‘The Santa Fe contended that the old 
cleaning date showing that the last cleaning had been done 
on the Wabash (this information having been shown on the 
Santa Fe billing repair card), should have led the L. & N. to 
take the matter up with that road, as the triple valve was 
either applied by the Wabash or prior to the receipt of the 
car on its line. The L. & N. contends that the removal for 
oiling, cleaning and testing and the replacement of the non- 
standard triple valve constitutes the perpetuation of wrong 
repairs. 

The Arbitration Committee’s decision is to the effect that 
the application of a New York H-1 triple valve in place of 
the New York H-1 triple valve removed, when the car is 
stenciled “Westinghouse K-2 Triple” constituted perpetuation 
of wrong repairs, and that the A. T. & S. F. must issue its 
defect card on receipt of a properly executed request from 
the owner.—Case No. 1232, Louisville & Nashville vs. At- 
chison, Topeka & Santa Fe. 














Twin Sleeping Car for the Great Northern Railway of England 


An articulated sleeping car has been built recently at the Doncaster 
Works of the Great Northern according to designs of H. N. Gresley, loco- 
motive engineer. The overall length of the double car is 115 ft. 6 in. and 
the weight 138,550 lb, The car is carried on three four-wheel trucks spaced 
on 47 ft. centers. Each body contains 10 compartments with a single berth 





and lavatory. Communicating doors permit eight of these to be combined 

into double compartments, An attendant’s compartment and «4 toilet are 

also provided. The equipment is quite complete and includes a gas heated 

circulating boiler for the hot water supply. Windows are of novel construc: 

— fitted with frameless lights, raised and lowered by turning 2 smal 
ndle. 
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Ton Gondola Car, Designed to Combine Lightness with Strength 








Car Operation and Design from Various Viewpoints’ 


Effect of Dead Weight on Cost of Operation— 
Importance of Limiting Speed at Impact in Switching 


By John A. Pilcher 


Mechanical Engineer, Norfolk & Western 


HE importance of the proper design of modern freight 
car equipment to the car owners, as well as the eco- 
nomic interests of the country at large, cannot be over- 

estimated. It is only within a little over 20 years that steel 
cars have come into general use. This development has been 
hastened by the increase in the price of lumber, the decrease 
in the price of steel and the demand for cars of greatly in- 
creased capacity. The use of steel makes it possible to build 
ir of any desired capacity, so far as the structure itself 
oncerned, the limitations upon size being only such as 
placed by the clearances and strength of the roadway 
| other physical conditions surrounding operation. 
[he car constructed of wood, with the draft timber at- 
tached to the bottom of the center sills, equipped with the 
single-spring draft gears and the cast-iron link-and-pin 
vbar, is a very resilient structure. This resilience was 
lemonstrated by the fact that it was possible for so many 
rs successfully to use the cast-iron drawhead. We cannot 
1agine the use of a cast-iron drawhead in a modern steel 
sht car with any expectation of having it moved any dis- 

This resilience of the old car was, in a measure, a 

ection to the lading in the car. 
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Steel Equipment Introduces New Condition 


he introduction of steel into car construction, while it 
allowed of any capacity and any strength necessary, devel- 


oped a rigidity in the car construction which reflected itself 
in local damage to the car itself, as well as the lading, and 
mace necessary the development of the modern shock ab- 
sorhers, known as friction draft gears, so that one of the 
greatest problems we now have in car design and upkeep is 
to set and maintain sufficient and proper shock absorbers 


and coupler attachments. 

1en we look about us and see the large variety of steel 
car designs that have been developed we can appreciate that 
there are many points from which the important features of 
the design can be viewed. The primary feature to every 
desirm is, of course, the production of a vehicle to haul the 
freivht and produce revenue for the owner and user, but 
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there are also various other features that have to be consid- 
ered, and they present themselves in as many different phases 
as there are different minds working on the problem. It is 
my desire to point out some of the many important features 
that need be given consideration in the design of a steel car. 


Stresses Due to Impact Complicate Problem of Design 


If a railway car were subject to no other stresses than 
those of carrying the load the problem would be a simple 
one, and could be worked out on the same basis as bridges 
where the conditions are more or less fixed. There would 
then be no reasons for not reaching a proper strength of 
construction for the definite loading. The fact, however, is 
that the car has to be started, moved and stopped without 
there being any definite speeds of acceleration and retard- 
ation or without there being any certainty as to the character 
of the roadway over which it is to pass. 

The design of the car needs to be studied from many 
points of view. Among these I will mention the following: 

The Owner and User.—This involves the weight of the 
car itself, cost, maintenance and the possible earning capac- 
ity, based upon the cost of the investment and the cost of 
repairs. 

The Transportation or Operating Department.—Its idea is 
a strong car so as to relieve it of all the burden of the super- 
vision of yard switching crews. In this way it can cut down 
to a minimum the cost of switching service, which is a very 
large item in the cost of transportation. 

The Claim Department.—It desires a car built in such a 
way that it will protect the lading from all possible weather 
conditions and be so resilient of itself that whatever is put 
in the car will never be damaged by any hurry-up movement 
in the yards. 

The Car Builders.—The car builder desires a car that is 
very easy to build, one that can be put through the shop 
with the least amount of supervision; one that will allow 
the maximum of output in shop production. He is willing 
to sacrifice a great deal to these considerations. 

The Manufacturers and Sellers of Specialties —These look 
upon the car as a structure upon which they can hang some- 
thing that they have to sell. A large duplication of cars of 
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the same type offers a wonderful field for exploitation for 
the specialty man. 


Car Design from the Standpoint of the Owner and User 


For the owner and user the car must be constructed pri- 
marily to carry the most freight with the least deadweight, 
so as to bring up the revenue load and enable the car to earn 
the largest amount of revenue during its life. This feature 
can hardly be given too much prominence. Of course, like 
all good things, it is possible to carry it too far. 

Lightness of structure does not necessarily mean weakness 
of structure. The car should, of course, be designed so that 
it will last through a reasonable period of years, or so it 
will not be everlastingly on the repair tracks, as a car on the 
repair tracks is a charge against interest and depreciation 
during that period without any corresponding income. 

So far as the load-carrying capacity of the car is con- 
cerned, it is not a difficult matter to fix definite limits of 
stresses for its proper design. If the designer were given 
fixed definite limits of speed of acceleration and retardation 
of the car in its movement and definite conditions of the 
track over which it is to be moved, it would not be a hard 
matter to fix the definite requisite strength of the car in every 
other way. It is at this point where different interests in 
railroad operation clash. It is the man in charge of moving 
the cars who is responsible for the speeds at which the cars 
are brought in contact in the classification yards. His idea 
is that he can save in the cost of classification by rushing 
the car movement. He should not fail to remember that 
every car he damages in this way costs him money in switch- 
ing charges in that he has to take the car to the repair tracks 
and bring it back. In addition it also costs the company 
the loss of the time of the car and the cost of repairs, all 
charges coming from the same treasury. 

It is possible to construct a car and make it strong enough 
to stand any kind of service to which it is liable, even with- 
out having the limits fixed for this service, but if a car 
should be made strong enough to stand any possi le yard 
service it would be so heavy and so costly as to be of little 
value to the owner. 


Impact Speeds in Switching Should Be Limited 


You will readily agree that every car should be made 
strong enough to stand any accelerating and retarding force 
that can happen te it while in train service or any type of 
brake application, but we do not believe it should be made 
strong enough to stand any kind of service that can be given 
to it in classification yards. Certain definite limits should 


be placed upon the rate of acceleration and retardation in 
the classification yards, or rather a definite maximum speed 
limit at the time of contact should be set and a large amount 
of supervision given in the education of the men to see that 


these provisions are carried out. 
A great many of the details have already been stand- 
he instrumentality of the Master Car 


ardized. Through the 
Builder’s Association and the Mechanical Section of the 


American Railway Association, such items as wheels, axles, 
brasses, boxes, brake beams, brakes, couplers and parts, etc., 
have been definitely agreed upon. Certain other fundamental 
features of the car construction affected by impact have also 
been agreed upon, such as the standard cross-section of 
center sills, the minimum size and quality of draft yokes, 
and other features in connection with the draft gear, as well 
as definite dimensions affecting the fundamentals of the 
design. Studies are now being made as to the standard 


method of assuming the loading on the car and of the maxi- 
mum allowable fibre stresses under such assumptions which 
will be allowed in the car framing itself, as well as the truck 
side frames, bolsters and other parts. This will be a wonder- 
ful step forward in unifying the art of car construction. It 
cannot, however, result in any permanent good unless there 
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are some limitations put upon the usage of the car in the 
classification yard service. We can hardly conceive of any- 
thing that cannot be damaged or destroyed if handled sufji- 
ciently roughly. 

The strength of the cars has been gradually built up in 
its power to resist end shocks, due to over-speed impact, from 
the old resilient wooden car through a series of modifications 
of the composite cars with various strengths of metal center 
and draft sills until we have reached the full steel car with 
a minimum of 24 sq. in. cross-section of center sills, which 
until the recent increase to 30 sq. in. was the maximum. 


Center Sills Now Stronger Than Couplers 


A recent examination shows that cars constructed with 
the old limit of 24 sq. in. of center sills (which had been 
in use for several years) are sufficiently strong between the 
back stops to furnish reaction against which the shanks of 
the most modern 6 in. by 8 in. coupler can be upset. It is 
interesting to note that an examination of a group of such 
cars, 16 cars being taken just as they were reached, showed 
three coupler shanks upset 1 in.; two 7% in.; three 34 in.; 
four 14 in. and the rest of the group from % in. to % in. 
A later examination checking up these same cars indicated 
that one of these coupler shanks was upset as much as 1% 
in. From this we draw the deduction that no cars should 
be brought together at a speed exceeding that which will 
bring the draft gear solid, as any excess of such speed is 
nearly always liable to damage the cars, draft gears and 
couplers. 

The old wooden cars with the wooden draft sills were all 
fitted up with dead-blocks of some form. Through these the 
final shock on the car came directly on the end of the wooden 
end sills to the center sills and they were resilient enough 
to sustain these shocks for a long time. Doing away with 
the dead-blocks brings the final shocks on the couplers, and 
with a clearance between the coupler horn and the striking 
face of the end sills these forces act directly upon the 
couplers, upsetting the shanks and driving the coupler heads 
back into the car and damaging the draft gears. 

The damaging of the draft gears and the upsetting of the 
couplers, which allows the coupler head to be driven back 
into the car body, has made heavy repairs around the ends 
of the cars necessary, even though the sills are not damaged 
between the back stops. The general development of trouble 
at the end of the car has of late brought into evidence many 
efforts to overcome this damage by building on to the end 
of the sills very heavy steel striking castings against which 
the coupler horn and head will land without going back into 
the car. If these castings are made sufficiently strong they 
will, of course, protect the shank of the coupler and, in a 
measure, the draft gear, at least to the extent of not allowing 
them to be compressed more than the slack between the horn 
of the coupler and the striking plate, but it will necessarily 
be at the expense of the coupler head containing the movable 
parts. 

If there is no limitation placed upon the speed of the cars 
at the time of impact, these heavy striking plates will simply 
be anvils against which the coupler heads will, in a short 
while, be destroyed. Already the coupler horns have suffered. 


Suggested Change in Coupler Design 


If the dead-block, which was used in the days of the 
link-and-pin coupler and for a long time afterwards, is to 
be considered entirely a thing of the past, even though the 
danger from its use is also largely passed, because no one 
is allowed to go between the cars in making the coupling, 
would it not be a good thing if the coupler head were made 
with a rim all around to come against the heavy cast-wheel 
striking faces on the ends of the sills, rather than depending 
upon the horn of the coupler alone? 
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I am offering in this a method of distributing these heavy 
loads to all parts of the coupler head rather than to concen- 
rating them on the striking horn of the present couplers, 
which never was originally intended to be a striking part, 
but simply a projection through which the lift-hook lever 
protrudes. 

Even if we should replace the dead-blocks which, with 

silient material behind them, would, in their shock absorb- 

g capacity for heavy shocks, be equivalent to an additional 

aft gear, would we not still have to place some limitation 

| the speed at the time of impact? Protecting the cars from 

struction would not protect the lading enclosed within a 

rid car from serious damage. 

Che continual adding of material to the car adds to both 

cost and weight. These very seriously reflect in the divi- 
nd of the owning and operating corporation. 


Comparative Costs of Heavy and Light Cars 


[ wish to illustrate just what this means by making a 
nparison of three groups of cars, built at the same time, 
ming under our observation not many years back. One 
up of these cars was built with the idea of increasing the 
nue load to the maximum which, of course, meant keep- 
the deadweight to the minimum and correspondingly 
reasing the cost. In connection with the design of these 
rs, a reasonable strength was not neglected, as they were 
de sufficiently strong to upset the couplers previously 
ntioned, and up to the present time have not developed 
ny defects that call for extensive repairs that would in any 
y attract attention. The other two groups of cars are very 
ich heavier, due to the character of the design and to the 
litional equipment with which they were loaded. 
Considering a train of different groups of cars of 5,500 
s gross, including the cars and lading, the lighter cars 
e $759.10 more revenue in the train in the case of one 
up and $516.49 more revenue in the train in the case of 
other group. Taking the cost of the train into consid- 
ition, the lighter cars cost $95,833.88 less than the one 
up and $74,212.50 less than the other group. If we allow 
rest and depreciation on the additional cost of 10 per 
t and allow 20 round trips per year with the equipment, 
neans that the lighter cars had an interest and deprecia- 
charge of $479.17 less, per trip, than one group and 
71.56 less, per trip, than the other group. If we add to- 
ier the difference due to the interest and depreciation and 
difference in revenue per train we have a difference in 
group of $1,238.77, which is 12.32 per cent of the gross 
nue of the train, and in the other a difference of $888.03, 
8.62 per cent of the gross revenue of the train. 
These figures are startling and show clearly that great 
ng to the railroads can be made by so regulating the 
lling of cars in classification yards that the adding on 
xtra. material in the hope of preventing break-downs, 
to over-speed impact, will not be needed. The fact that 
lighter car in question was sufficiently strong between 
stops to upset the shank of the latest A.R.A. coupler 
strong enough to furnish the anvil against which the 
t gears are being damaged, shows that the car is suffi- 
ly strong in its present state, unless the couplers and 
t gears are to be further strengthened. 





Jamage in Yards Responsible for Failures on Road 


it not a fact that this over-speed impact in yards, 
h is upsetting the shanks of couplers and damaging the 

gears and creating in the trains a large amount of 
sisted slack is the primary cause of the damage to trains 
ransit from the emergency brake application and the 
age of long trains over humps and through dips? 

is my belief that trains of heavy cars properly equipped 
| modern draft gears, that have not been damaged and 
out of commission or partially put out of commission by 
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improper handling in classification yards, cannot be handled 
in ordinary train service in such a way as to bring. about a 
sufficient differential in speed between the parts of the train 
at the time of impact to do any damage to either the 
equipment or the lading. I have recently been on very long, 
heavy special trains of new equipment, when the draft gears 
and attachments are in good condition, and have been im- 
pressed with the absence of these internal collisions. While 
these trains were equipped with special brake appliances 
which were being tested, I personally give credit for this 
admirable feature of operation to the condition of the couplers 
and draft gears and the absence of any great amount of 
unresisted slack. 

This statement may lead to some difference of opinion 
and may open a way for considerable discussion, but I be- 
lieve that practically all of the break-in-twos of trains in 
service when the cars are equipped with modern draft gears 
and connections is entirely due to damage previously done 
in classification yards, either to the couplers, knuckles and 
pins themselves, or else in the fact that the compression of 
the coupler shanks and damage to draft gears has developed 
sufficient unresisted slack so there is opportunity for a con- 
siderable internal collision in the trains during movement. 


Little Gained by Further Increasing Strength of Cars 


To show how little can be gained by increasing the strength 
of cars, we have considered the impact test made by the 
United States Railroad Administration on the cars on the 
test track at Rochester, N.Y. At this time they not only 
tested various types of friction draft gears, but also made 
impact tests of cars without any draft gears. Drawing an 
analogy from these to show how little can be gained by 
increasing the strength of the cars, I call your attention 
to the following: 

1—Assuming a 40-ton car weighing gross 132,000 Ib., 
with a center sill of 24 sq. in. cross-section, fitted with a 
draft gear that will go solid at an impact speed of four 
miles per hour, we find the reaction between the cars just 
as they go solid will be 1.6 times the weight of the car, or 
211,000 Ib. 

2—If we consider the cars going together at 4.4 miles per 
hour, the force will be 3% times the weight of the car, or 
462,000 lb. With 24 sq. in. cross-section, considering only 
direct stresses, this will give us 19,250 lb. per sq. im If 
the sill of this car were increased to 30 sq. in., and using 
the same fibre stress, the force of reaction would have to be 
580,000 lb., which is 4.4 times the weight of the car and 
lading. This will represent an impact speed of 4.55 miles 
per hour for the same car. We could, therefore, by increas- 
ing the sill of this car from 24 to 30 sq. in., or 25 per cent, 
increase the impact speed of the two cars from 4.4 to 4.55 
miles per hour, or .15 miles per hour, which is 3.4 per cent. 
These figures are given that you may see how little increased 
speed at time of impact is gained by a very large increase in 
the cross-section of sills. This gives a proportionate in- 
crease in strength and unfortunately a proportionate increase 
in weight. It also gives an increase in interest and deprecia- 
tion charge, and a proportionate decrease in earning capacity, 
and nothing like a proportionate increase in impact speed. 
It has only a very minor effect in the decrease in the cost 
of car repairs. 

In recent years great efforts have been made to reduce 
the cost of transportation by large increases in the tonnage 
of the trains, primarily to increase the revenue per train. 
To do this very large locomotives have been built. This has 
been largely brought about by those in charge of transporta- 
tion, who also have control over the equipment in the classi- 
fication yards where, according to my belief, 97 per cent of 
the damage to both equipment and lading is done. With 
more care in the handling of cars in the classification yards 
the expense and upkeep of equipment can be very materially 
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decreased and the expense of the claim department materially 
reduced. 

How far do you suppose the transportation officer would 
be willing to go in his efforts in the reduction of the cost 
of hauling freight if he could bring about a saving equivalent 
to as much as 10 per cent of the gross revenue of the railway 
company he is serving? I should think he would be willing 
to undertake most anything. I have shown in a previous 
statement as between two groups of cars—one heavy and 
expensive and the other lighter and correspondingly less 
expensive, that there is a difference amounting to as much 
as 12.32 per cent of the gross revenue of the train. 


Protecting Against Corrosion 


One of the serious features in connection with steel cars, 
and particulariy open top steel freight cars, is corrosion. 
While the outside of the car can, in a measure, be protected 
by the use of coatings, the inside portion of the open top 
car is subject to the corrosive influence of the contents of 
the car. The dumping and handling of the loads prevent 
the use of protective coatings on the inside. After the car 
has been designed so as to carry the load and withstand the 
shocks of impact, it would last indefinitely, but for this 
corrosion. 

Its final destruction can only be retarded by adding thick- 
ness to the material at certain points where corrosion is 
liable to be excessive, and at certain points where corrosion 
will weaken the structure, particularly as for instance, in 
the framing. It is very hard to determine just how much 
the designer is justified in adding at these points, because 
any amount added decreases the hauling capacity of the car. 

It is very desirable in the construction of large open top 
cars for use on dumpers to use inside stakes. When the 
stakes are placed inside they are subject to the extra corrosion 
which must be allowed for in fixing their size. Shapes 
should be used offering the least surface for corrosion. 

During recent years there has been considerable experiment 
made as to the value of copper-bearing steel for the pur- 
pose of retarding corrosion, using steel of approximately .20 
per cent copper. ‘The special tests that have been conducted 
and observations that have been. made of former steel 
structures built of copper-bearing metal indicate that we may 
have a very considerable lengthening of the life of the car 
by the use of copper-bearing steel. 

Every car must be looked upon as a package in which 
merchandise is being shipped. Any increase in the cost of 
the package, whether it is a car or a separate package going 
into the car, is a charge against the transportation of that 
particular article. Every additional expense to the cost of 
these packages is an additional burden on the transportation 
of the article and may, in some cases, prevent its being moved 
at all by the railways. It is just on account of such addi- 
tional charges in order to protect freight that the automobiles 
on highways are cutting so deeply into the revenue of the 
railways, alongside of which they operate. The high cost 
of cars and the high cost of packages can kill transportation 
just as easily as high freight rates, because all three go to- 
gether to make up the cost of transportation. 

The designer, above all things, wishes to produce a car 
that has a large margin over its light weight for lading and 
for earning revenue, but to get this there must be some 
limitation put on the speed at which cars are brought to- 
gether, and this should not be in excess of that which will 
bring the draft gears solid. 


The Transportation Point of View 


I have already touched upon this point of view in the 
preceding paragraphs. The transportation man always 
wishes a car designed so strong that it does not have to be 
repaired and one that can be handled without undue care. 
The transportation people are responsible for keeping down 
the cost of handling, but it is also their method of handling 
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that, to a large extent, brings about the necessity for repairs, 
If any compromise is to be arrived at as between the cost 
of handling and the cost incident to indifferent handling, 
and the cost of interest and depreciation and loss of revenue 
in the train due to heavy construction, some definite limita- 
tion of speed at the time of impact will have to be fixed, 
otherwise the designer has nothing definite to which to work 
and will continue to build cars, making each one stronger 
than the other. This tendency to make the parts that break 
a little bit stronger has resulted in each new design being 
built coming out a little stronger and having power to in- 
flict damage upon the older cars. Such new cars only await 
their turn to be smashed up by cars of a still heavier design 
and less carrying capacity coming out later. It is to be 
hoped that a campaign of education will be brought about 
to prevent any cars being put together at a greater speed 
than that which will bring the draft gears solid. Un- 
fortunately there are a great many cars equipped only with 
twin-spring draft gears, which on the 40-ton loaded car 
would go solid with an impact speed just a little less than 
two miles an hour. There are a large number of such cars 
in use which must be considered in any study of this im- 
portant phase of the problem. 

It would be a good study for the transportation man to 
find out what percentage of switching movement he would 
save in his yards if he did not have to set aside damaged 
cars. Would he not be very much like the telephone 
operator who is in such a hurry that she gives the wrong 
number two out of five times, and as a consequence, gets 
so many calls that she cannot reduce her speed and so con- 
tinues to make errors that are not only a source of annoyance 
to her but more so to her patrons? I cannot help thinking 
that if more time is taken in the handling of cars in switch- 
ing there will be so much less time given to cutting out 
damaged cars that there would be little or no increase in 
the cost of the service. 


Point of View of the Claim Department 


The stronger and stiffer the car is designed and the 
heavier, the more liable it is to go solid on the draft gears, 
and the more liable it is to bring about damage claims due 
to the rigidity of the car itself. Damage claims, while very 
small in proportion to the cost of the car repairs, bring about 
a great deal of friction with outside patrons and develop 
dissatisfaction which is often of greater moment than the 
actual cost. The real cure for this is the educational cam- 
paign against over-speed impact. 


The Car Builder’s Point of View 


The car builder, of course, desires a car so designed that 
it is easy to build. This is a consideration every designer 
should have in mind, since the simplicity in construction 
reflects itself in the price of the car to the owner and user, 
and in the cost of transportation, in that it reduces the 
interest and depreciation charge against the equipment. 
Too much study cannot be put in the design in order to 
increase the facilities for building along with decreased 
weight. 

I recently had my attention called to two cars of the 
same weights and approximately the same number of rivets 
to drive, and was told by one builder that with the same 
working force, 25 cars of one design could be delivered from 
the shop a day as against 20 of the other design. This is 
mentioned to show the value of giving attention to this 
feature of the design. Particularly should attention be given 
to the possibilities of using machine as against hand-driven 
rivets, not only to save in the cost of rivet driving, but im 
getting better driven rivets. 


The Specialty Man’s Point of View 


These men who have felt themselves called upon 1 
develop and sell specialties for railway cars have taken 4 
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great part in the constructive development of the car-build- 
x industry of the country. They are to be highly com- 
nded for their efforts. The car building industry, on 
account of the large duplication of the same design, is a 
nderful field for the efforts of such men. There are a 
ereat number of these specialties which are exceedingly use- 
and they should be used, because they are helps in 
reducing the weight, reducing the cost and reducing the 
maintenance of the cars. Great care, however, must be taken 
in selecting them, to be sure that the designer is not being 
muddled by having the advantages of the specialty over- 
stressed to the neglect of its final value as an economic 
device, in comparison with others, when the cost is taken 
into consideration. It requires a large amount of careful 
nalysis not to fool one’s self as to the real value of these 
devices when they are presented, as they often are, in such 
, pleasing and convincing manner. 

In general I do not believe it is possible to go to too 
much expense in the preparation of the design for steel 
freight equipment where there is such a large duplication 

n the same design. ‘This is true for an individual com- 

y purchasing any large number of cars for their own 

It is true in a much larger proportion for the railways 

f this country, as a whole, when they can standardize cars 

for use on all railways. I have always felt that the Amer- 

Railway Association, Mechanical Section, could not do 

tter than to organize an engineering department for this 
OSE. 

Every car for which a design is to be prepared should 

t have simply one design furnished and passed upon, but 

lozen or more qualified designers should each work up 

esign following his own bent or views of construction, 

| along different lines, each bringing his design to com- 

tion, making all of the necessary diagrams, showing 

thods of loading, weights, details of construction, esti- 

d costs, and then these designers should themselves 

t either the best two or three to be finally passed upon, 

the best types of construction that can be put together, 

nsidering weight, cost of construction, relative strength, 

of construction and other pertinent features, and in this 

get the advantage of the very best that it is possible 

produce to be presented to the country at large. The 

engineering cost of such a method would be insignificant 
ared to the advantages to be gained. 

The final results will be that the car builders themselves 

| not find it necessary to maintain such large engineering 

, the cost of which enters into their overhead, which 

‘ally has finally to be passed on to the purchaser and 
user of the cars. 
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Continuous Brakes in France 


[KE months ago a series of trials was carried out in 
france with continuous brakes on goods trains, the tests 
made on different sections of line with varying 
gradients. The trains were fitted with three systems of 
-the Clayton-Hardy, Westinghouse and Lipkowski. 
‘ngineer (London) states that the Technical Commis- 
ursued its task with so much secrecy that a great deal 
leading information has been published from time to 
oncerning the results obtained with one or the other 
, and it is only September 26 that a report has been 
giving a unanimous preference to the Westinghouse 
The Clayton-Hardy vacuum brake was found to 
give ihe best results on long and steep down gradients, but 
tte tvo other brakes were sufficiently satisfactory, the West- 
inghouse being adapted for long and severe braking effort 
Sy means of separate stop valves that could be put in action 
a8 recuired, while the Lipkowski obtained the same result 
h » stop valve and a control valve. On the level all three 
t the trains to a standstill within approximately the 
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same distance with a slight advantage in favor of the vacuum 
brake. The Westinghouse system, however, had a decided 
superiority over the others in smoothness of braking, and 
appealed to the commission on the ground that its satis- 
factory working in the United States eliminated any risk of 
unforeseen difficulties. The Clayton-Hardy was rejected be- 
cause it would be a very costly operation to replace the com- 
pressed air system now used on passenger trains and on a 
large number of goods trains by vacuum brakes, and as the 
system adopted would have to be employed on all the rolling 
stock, the substitution would take a much longer time than 
could be allowed. Moreover, the weight and size of the 
Clayton-Hardy were regarded as an objection which could 
only be overcome by its showing a considerable superiority 
over the other systems. The Lipkowski brake was ruled 
out on the ground that it was frequently modified during 
the trials and was obviously still more or less in an ex- 
perimental stage. 

The commission thereupon decided unanimously to give a 
preference to the Westinghouse triple valve compressed air 
brake fitted with a coupling which permits of a stop valve 
being connected up when heavy goods trains have to descend 
specially steep gradients. Nevertheless, the adoption of the 
Westinghouse brake does not necessarily imply that it will be 
employed exclusively, and it is suggested in the report that 
some other compressed air system may be used in the future 
on condition of its being interchangeable with the Westing- 
house in a certain proportion. ‘The commission has obvious- 
ly in view a possible extension: of the Kunze-Knorr com- 
pressed air brake, which is already used in Germany and 
Austria, and is being tentatively adopted in Italy and other 
countries, and as the Berne convention provides for the 
interchangeability of rolling stock equipment on the con- 
tinental railways, it is hoped that the Westinghouse brake 
will at least be employed in conjunction with the German 
device, should the latter continue to be used on some of the 
railway systems. The struggle for preference for interna- 
tional use will therefore take place between the Westing- 
house and the Kunze-Knorr brakes. 

The report of the commission is simply a recommendation 
for the approval of the Conseil Superieur des Chemins de 
Fer, which can only come to a decision after investigating 
the conditions of manufacture in France and the cost of 
equipment. In the event of a favorable decision, the French 
government will be invited to propose formally the adoption 
of the Westinghouse brake on goods trains by the countries 
which signed the Berne Convention of 1907. 
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A Washout Near Lyons, N. Y. 
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Method Used in Designing C. M. & St. P. Gondola Car 


Analysis of Factors of Design and Loading and 
Calculation of Stresses in Underframe and Body 


ng its recent purchase of 2,500 gondola cars, the 
Milwaukee & St. Paul adopted a new policy by 
ing an engineering specification in addition to the 
tion. The engineering specification is in 
summary of the methods of design and includes an 
f the car framing and the stresses in the individual 
[he methods used are so logical and thorough 
specification is of unusual interest; in fact, it is 
the best treatise on the design of cars of that type 
s been prepared up to this time. 
pe of car was decided on as a 40-ft. gondola of 
lb. capacity with two hoppers. The object which 
ers sought was to build the most efficient car of 
hat could be devised for hauling coal and for gen- 
ice, giving equal consideration to economy in con- 
ind in maintenance and to obtaining high service- 
A consistent endeavor was made to select logical 
nd to obtain a disposition of metal proportionate 
tatic and dynamic stresses to be resisted. Due 
s given to all connections, ample rivets being pro- 
at are unnecessary. 


Sspeciiica 


ionc th 


Factors of Design 


+" 


re four general factors to be considered in the de- 
(1) the static load from the combined weight 

(2) the buffing shocks, to which the car 
ubjected in the yards and on the road; (3) the 
strains produced by the weaving and swaying of 
ody under traffic; (4) the fatigue of metal from 
nt and repeated change of stress intensity under 
conditions of traffic. Each should be carefully 
dependently and later all correlated in the final 


I lading; 


st factor is comparatively simple of analysis and 
rovided for with definiteness. Care should be 
t all possible loadings and disposition of loads have 
dered, that the most severe conditions may be pro- 


iffing shocks to a car are received through the 
nd draft gear and transmitted to the center sill. 
m of car must be such that the shock received 
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through the center sill will be distributed throughout the car 
structure, or as in the case of a car brought to a sudden 
stop, the connections of the car structure throughout down to 
the center sill must be such that the center sill may receive 
and transmit the inertia of the car and lading as a whole. 

Provision against the supplementary shocks from shifting 
of loads is also to be handled under this study. This is 
provided against by special end reinforcement. 

The third factor, that of torsional strains, is probably the 
most indefinite as to analysis. Reversals of stress and greatly 
augmented strains frequently result from this action. 

Metal fatigue is usually a factor of the maintenance. 
Weaknesses do not, as a rule, develop immediately, but 
appear after several months of service. Sections amply strong 
to the analysis of static load may later fail or weaken from 
the repeated application under traffic of unexpected strains. 

The final design should present a car of such construc- 
tion that each structural element will not only function prop- 
erly in its individual capacity, but will blend itself into the 
whole structure and make the entire assembly into one large 
composite structure. 

The primary function of the center sill is to receive and 
transmit buffing shocks. It may or may not be called upon 
to carry the weight of the car. The present tendency in 
design, for other than flat cars, is to carry the load from 
bolster to bolster by trussed side frame construction, with 
the center sill suspended between side frames and performing 
only its primary function. In order that such a condition 
may be fully realized, the center sill must be positively and 
securely supported by cross bearers, and particularly at the 
middle of the car. 

The non-weight carrying center sill is usually of shallow 
section, seldom over 15 in. deep, and would, therefore, be 
subject to serious deflection if not properly supported 
throughout its length. The center point between bolsters 
being the point of maximum deflection, is, of course, the 
logical point for support. One cross-bearer at the center is 
insufficient, because of the shallow depth of the cross-bearer 
construction, and further, the very nature of the cross- 
at the center sill is not a con- 
give a positive bearing or sup- 


bearer construction, which 
tinuous member, does not 
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port for the center sill, and the result would be, after re- 
peated loadings and oscillations under traffic, a permanent 
sag. To guard against such a situation, not only should 
there be a cross bearer at the center point, but also at the 
adjacent panel points on either side of the center. 

In case an odd number of panels be selected, there would 
not be a support at the center of the car; then two cross- 
bearers of rugged construction should be used, one on either 
side of the center. This latter condition will exist in box 
car construction, and the cross-bearers must be designed with 
this object in mind. 

Structurally, 
heavy stress produced by buffing shocks, and as such, must 
be well supported laterally to keep it in line and avoid 
buckling. The only point along the center sill where the 
condition of positive lateral support is approached is at the 
body bolster. It is only approximately so at the cross-bearer 
points, as the rigidity at this point is a function of the stiff- 
ness in the construction in that zone. Therefore, it is ap- 
parent that if proper lateral support is to be obtained for 
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the center sill is a compression strut under 
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suspended by the cross-bearers. Lateral deflection in the 
top chord members is overcome by the insertion of cusset 
braces as indicated in the drawings. The side pressure is 
resisted by the top chord acting as a continuous beam sup- 
ported at each end and at the two panel points where gussets 
are provided. The vertical truss members also support the 
side laterally, which gives an added factor of safety. 
The general dimensions of the car are as follows: 


PNR NN Siac rate cd Deeds kde Risneinaneaceaakauacacaar 40 ft. in, 
Length over buffer striking castings. oicccs.sisccc csc cecsccee 41 ft. 4% in. 
ee ey ea ee ee > $e, 
Width 'OVEP Gide QNOIS CURSES so oi65 65.05 o:0is 056.0 sasresiaiciees citer 10 ft. 
Height from top of floor to top of sides...............000. 4 ft. 
Tieignt from top of rail te top Of Bar... occ: csecccceccees 3 ft. 
Height from top of rail to top of car body............ceees a : 
ELE RRR 5 (81s 55510 A'e aie Fe ateulalelat ota ¥ OA bisleaiwuecaw aaa 30 ft. n 


The body is built with steel posts and braces, with side 
and top chord members of angles, channels and pressed sec- 
tions and reinforced composite end construction. The side 
lining is 2% in. by 8% in. ship-lapped, and the floor 214 in. 
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Sections Through Body and End Elevation 


the center sill, it 


portion of the underframe between truck centers. 

The side frame stiffness 
the underframe. 
truss plays a double part; 


ring at the center of th« 
at this point, which is 
to give good anchorage at the base of the stakes. 


Under the weaving of traffic torsional strains will be set 
As before, these will be 
Therefore, 
it is quite evident that every effort should be made toward 
obtaining rigidity and rugged construction in the middle 


up in the car body and underframe. 
greatest through the middle portion of the car. 


zone. 


General Construction 


In this car the side framing or truss is designed to carry 
the full load with the center sill considered floating and 


is necessary that rigid construction be de- 
veloped in a zone approximating the middle third of that 


is also a function of the rigidity of 
The top chord member of the side frame 
it carries the stress derived from 
the static load on the truss and also acts as a beam sup- 
porting the pressure of the lading against the side of the car. 
The primary support for this condition is provided by the 
inside gussets, but further support is contributed by the truss 
verticals or stakes. The maximum lateral deflection occur- 
car necessitates provision for stiffness 
obtained by the use of cross-bearers 





by 5% in. ship-lapped Douglas fir. 
provided on each side of the car. 

For purposes of design the total weight of the car was 
estimated at 44,000 lb., of which 15,000 lb. would be in the 
trucks and 29,000 lb. in the body. The weight of coal which 
the car can carry when loaded to capacity is 120,000 Ib., 
making the total weight of body and lading 149,000 lb. This 
is not strictly a static load and 20 per cent is therefore added 
for oscillation, making the loading on which stress calcula- 
tions are based, 178 800 lb. The area over the sills is 390 
sq. ft., making the load per square foot of floor 452 Ib. 
Having determined these values, the calculations for the 
body stresses can be made. 


Center Sill 


As previously stated, the center sill is to be supported at 
several points between the bolsters, and the sections between 
supports will be so short that they cannot act as a long 
column; that is, they will fail by compression and not by 
buckling. The center sill section, therefore, needs to be 
analyzed only for direct compressive stresses and for stresses 
due to eccentric loading. 

The recommended practice of the American Railway Ass 
ciation, Mechanical Division, calls for a minimu™ cross 
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ectional area of 24 sq. in. and a ratio of unit stress to end 
vad less than 0.06. 

In this case it was decided to make the principal center 
| members two 15 in., 33 lb. channels. 


— 
= 


si The cover plate 
selected for these chanels was 20 in. by % in. To give a 
corresponding increase in strength at the bottom flanges, the 


channels were reinforced with 3% in. by 3 in. by % in. 
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angles, riveted inside the channels with the shorter leg hori- 
zontal. This built-up center sill, shown in Fig. 1, is an- 
alyzed to determine whether it meets the requirements for 
ength. 
et 


nh 
the properties of each element of the sill be represented 
symbols: 


e 


cross-sectional area. 
distance from base (bottom of sill) to center of gravity of each 
section. 


distance frcm center of gravity of each section to neutral axis 
sg 
of sill. 


moment of inertia of each section about a horizontal line through 
its neutral axis. 
= secticn modulus of part of sill above neutral axis. 


section modulus of part of sill below neutral axis. 
ratio of unit stress to end lead. 
distance from center line of draft to neutral axis. 


[hen the calculations for the center sill are as follows: 














A x xA d Ad? Iz 
é 5 .( 15.125 75.61 1.329 268.2 .026 
( 19.8 ico 148.5 3 17.8 625.2 
Sa as 4.6 1.08 4.98 6.72 207.9 5.44 
Sec 29.4 229.09 7.8 493.9 630.666 
493.9 
‘ 1124.566 
1124.566 
Ste = ——— — 151 
7.45 
1124.566 
Sp = ——— = 144 
7.8 
US 1 Ee 1 2.05 
— — foe St = .034 + .014 = .048 
E.S A Sb 49.4 144 


the benefit of those who do not habitually deal with 
ir problems in mechanics, it may be well to explain 
the steps in the method. The first three values, A, x and xA, 
are computed to find the distance of the center of gravity 
the base. This is obtained by dividing the sums of 
the values of Ax by the sum of the values of A, which gives 
The moment of inertia of the section about the neu- 
xis is found by taking the sum of the moment of inertia 
of e ch part about its own neutral axis (Iz) and adding the 
sum of the area of each section multiplied by the square of 
the distance from the center of gravity to the neutral axis of 
the sill (Ad?). This gives the moment of the entire sill sec- 
tion as 1124.566. The section modulus is equal to the mo- 
ment of inertia divided by the distance from the neutral axis 
to most remote fibre. The value of the modulus in this 


case is 151 for the top section and 144 for the bottom section. 
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The maximum ratio of stress to end load in this sill will 
occur in the bottom section where the bending moment due 
to eccentric loading produces compression in addition to the 
direct stress. The resulting value in this case is 0.048. 


Checking Stiffness of Bottom Flange of Center Sill 


Although the center sill is supported so that it cannot 
buckle as a whole, there is a possibility of local buckling 
in the bottom flange. To determine whether this has suffi- 
cient strength, the bottom half of one channel with its rein- 
forcing angle is considered as acting alone. This forms a 
column of the section shown in Fig. 2, which is to be investi- 


2) Gh 











—>| 79" te | | 
fee—1, 44 
K-—~--~3,284——-- 
Fig. 2 


gated for buckling sideways. ‘The supports are to be 5 ft. 
apart; in other words, the length of the column, 1, = 5 ft. 
0 in., or 60 in. 

The moment of inertia of the half channel about its verti- 
cal neutral axis is 4.115 and its area is 4.95. The moment 
of inertia of the angle is 1.85 and its area 2.3. The prop- 
erties of the combined section are found as in the case of 
the complete sill, as shown below, the symbols being the 
same as in the previous tabulation. 


A x Ax d Ad? Iz I 
Chantel sec. 4.95 3.75 18.75 bi 1,29 4.115 
AGW casssueuas 2.3 2.17 5.00 1.11 2.83 1.85 





23.75 3.28 4.12 5.965 





Combined section. .7.25 10.085 


The allowable stress is determined by the A. R. E. A. 
formula for columns. 


1 
P = 16,000 — 70 — 
r 


where P = allowable stress in lb. per sq. in. 
1 = length of column. 
r = radius of gyration. 
1 
In this case 1 = 60, r = 1.18 and — — 50.8. The allow- 
r 


able stress is therefore 12,450 lb. per sq. in. The maximum 





actual stress from buffing, due to direct compression and 
bending from eccentric loading with a force of 250,000 Ib., is 


250,000 25,000 K 2.95 
ae 
29.4 144 





= 8,500 + 3,560 = 12,060 lb. per sq. in. 


Since the transverse members will deflect somewhat under 
load, part of the weight of the lading may come on the center 
sill and the stresses are therefore checked, assuming that the 
sill carries one-third of the load. The loading diagram is 
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shown in Fig. 3, the stresses being computed as shown below: 








L. = 43. 3% in. nx ft. 734 in. 1 = 30 ft. 0 in. 
W = ¥% OX 178,800 9,600 
ft = maximum fibre stress at top of sill 
fp = maximum fibre stress at bottom of sill 
, W (1—2n) x 1 W (—2n) x 12 
t = ————— f — ———_ 
x S 8 X Sb 
59,600 X 18 ft in 12 
ahaa — = 1,675,000 
1,67 
ae 9,740 lb. per sq. in. compression (+) 
Unit stress from | 5530 ( 
Cr ( 
fb 1 Ib. per sq. in. tension ¢ 
Unit stress from 
C 
In the final design of the car 3% in. by 3 in. by 5/16 in. 
chord angles were used t this would make only minor 
changes in the calcul ven \ 
Body Bolster 
The body bolster is ( of two pressed steel pans with 
top and bottom coverplat [he tentative section selected 
for the coverplates | I 
In figuring the dist tion of load to the side trusses, 
it is assumed that tl lading in the adjoining 
p Pp 
7 
Y . Y 
f - | - T , | 
| 
| 
a | oe 
eas i eh ry oa 
rig. ¢ 
panel (see Fig. 8) is taken directly on the bolster. The 
load, P, (Fig. 4) on the end of the bolster is, therefore, 
14,010 ‘ ‘ : 
30,260 +- ———— 65 lb. The reaction, R, of these 
forces at the center plate would be 37,265 x 2 74,530 Ib. 
The sections through tl iter sill are analyzed as follows: 
Section through ceni of car: The bending movement 
at the center = 4 X 74,530 &K 10934 == 2,040,000 in. lb. 
} ()0)0) 
The stress in the pl — 133,000 lb. At 16,000 
lb. per sq. in. 8.3 gs f metal would be required in the 
€ > a Mad Ht e so } 
Rr \ 
} 
. “ +2 ~ o-«--e 
heaomeas — = 
o| 
Fig. 5 
top and bottom cover pli 01 in. plate, 16.6 in. wide. 
Adding the width of 16 in. rivet holes would make 
the total width of plate required 18.225 in. A ¥% in. by 
16 in. plate would | cross section of 8 sq. in., or, de- 


holes, a net area of 7.1875 
153.000 


=== 18,500 lb. per sq. 


7.1875 
in. By adding the rivets shown at xx in Fig 5, the cover 
plate of the center sill can be used to relieve the high stress 


ducting two 13/16 in. rivet sq. in. 


The stress in the plate would be 
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at this point. 


If a 16-in. bolster cover plate is used with 


two 34-in. rivet holes, the net width of the cover plate would 


be 14.375 in. The combined thickness of the bolster and ce 
ter sill cover plate is 34 in., 
133.000 


10.782 


sq. in. The unit stress for this section would be 





12,350 lb. per sq. in. 


Section 12 in. from center line of car: The bending m 


3x16" Plate-y 
a SS | 





i 
m2 
Fig. 6 


ment at this section woulc 
(R X 12), or 1,600,0 
is as follows: 


1 be iz 3 5 
)00 in. lb. 


ft. 67% in. & 12) 
The modulus of the sect 





Iz of ween s 142 x 16 x B= 0.167 0.33 
lz of flanges if/i2 w 3 NM T/o4t =. 6.0039 x 4=> O0% 
lz ot webs = 1/12 X % XK 1475*° = 67:0 2 1 
Ad? of plates, 8 in. X 7.8752 * 2 = 993.0 
Ad? of flanges, 0.75 * 7.5° X¥ 4 = 42.2 
Ad? of webs, 0.0 
1035.2 

T { tal 11¢ 

1,169.54 
Som. > - 143.8 

8.125 

1,600, 0¢ 

Unit stress . 11,000 lb. per 


At the end of the bolster the bending moment becomes 
and the total load acts as a shearing stress of 37, 
12,000 lb. per sq. in., 
The web area is 2 X 4 X 9 = 4.5 sq. in., 
> Sone 
o_ or 8,280 lb. per sq. 1 
4.5 


265 lb 





shear 


The force transmitted by the side truss through the bolst 
‘hese parts are to be joined with 34-in. rivet 


is 30,260 lb. T 


Fig. 7 


having %-in. bearing, giving a bearing value of 4,690 
30,260 

4,690 
in. rivets would be required at this point. 


= 6.5, which indicates that a minimum of seven 


Cross-Bearers 


The cross-bearers are of the same general contour as 
body bolsters except that they have but one pressed web p 
instead of two. The load which is considered as carrie 
the cross-bearers, is shown in Fig. 7. The most unfavor 
condition would occur when the load was concentrated 


this — require an area of 3.1 sq. i 
making the ur 


giving a cross section of 10.782 
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the center and this loading is assumed in calculations for 
the cross-bearer. Then P = 2 X 3/5 X p, (see Fig. 8) = 





se’ = 16,250 lb. The moment at the center line of 

car = 4 X 16,250 X 9 ft. 134 in. K 12 = 445,000 
445 ,000 

lb. The stress in the plate would be 4 == 28,250 lb. 


\is would make the area required to give a stress of 16,000 
1.76 sq. in. This would be equivalent to 4.7 net width 
¥g-in. plate, or 5.38 in., allowing for one 11/16-in. hole. 


514" >K----- 5'0"--—-»<----- S'04----k 50 >| 
Ps ; Pe sn |P3 Pa Pi 
le 1 S29" - 24¢------| 5'02--e-----+ 5104-3 + S'0%-—> 





104 \ 19H. 
T ] 
H i 2 
+f ; i ‘ 
LL LE He SG : 
\ 4 
\\ pt 


, “CrossBearer-” 4 of Car’ 
Bolster 


Fig. 8 
cover plate is actually made 3 in. thick and 6% in. 


+} 


the net area being 2.18 sq. in., giving a unit stress of 
50 lb. per sq. in. 
Side Truss 


he load distribution for the body is shown in the follow- 
ible and in Fig. 8. 


Truss LOADING 


+ ft. 914 in. K 452 = 10,840 
13,550 
5,420 
ft. 2% in. X 4 ft.9% in. X 452 +(% + pi) = 14,010 CNot on truss) 
t. 8 in. 4 ft. S% ine X 452 = 5,870 
R 5,420 Check 


550 30,260 + ps (14,010) = 44,270 


5,870 178,800 — 4 = 44,700 


30,260 


» loads are considered concentrated at the vertical mem- 
as shown in Fig. 9. Knowing these forces, the stresses 
members of the side truss are most readily determined 
ie graphical method shown in Fig. 10. Starting at the 
t x, the known forces, p, or x0, p, or On, etc., are laid 
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tending to p, and the line la is drawn parallel to the bottom 
chord. Then the stress in the diagonal can be scaled off 
from the line xa and the stress in the bottom chord from the 
line la. In a similar manner xb and ab are drawn, then bc 
and cm, xd and cd, de and ne, xf and ef and fg and og, in 
the order mentioned. 


The sizes of the truss members are then determined as 
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follows: The maximum stress in the bottom chord is 43,000 
lb. For this member a 9-in., 131%4-lb. channel is used, which 
has a cross-sectional area of 3.89 sq. in. Deducting the 
cross-sectional area of two 5-in. holes in the flange and two 
in the web, leaves a net section of 2.93 sq. in., which gives 
a unit stress of 14,650 lb. per sq. in. The diagonal, ax, with 
































Cc m 


Fig. 10 


a maximum stress of 8,600 lb., would require an area of 
only 0.54 sq. in., or say 3g in. by 1.44 in. section. Add- 








The force R or ml acts upward and is laid out in ing the width of one 13/16-in. hole would increase the size 
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Diagram Showing Size of Members and Riveting in Side Truss 


t 


lirection. The last load, p,;, brings the force line back 
starting point, x. 

» find the other forces acting at any points in the truss 

gh the diagonals or top or bottom chords, the triangle 

‘ces is drawn. For example, having 1x proportional to 

force p;, xa is drawn from x parallel to the diagonal ex- 


thr 
of 


] 
| 
| 


the 


to 2.25 in., but to get satisfactory arrangement of rivets, a 
3g-in. by 3-in. bar is used. 

The diagonals, dc, de and fg, are in compression and act 
as columns. The stresses are checked by the A. R. E. A. 
formula, but inasmuch as the diagonals are stiffened by 
bolting to the side sheathing, possible buckling is disre- 
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garded, and wherever the unit stress is less than 14,000 Jb. 
per sq. in. the section is considered safe. The stresses in 
these members and the properties of the sections are as 
follows: 











BC. maximum stress = 34,300 Ib. compression 
r 86 
8 in. 11% lb. channel A = 3.35 r = 0.63 — = —~— = 136 
1 -63 
701 
== 9,550 
r 
1 
16,000 — 70 — = 6,450 lb. per sq. in. 
r 
34,300 
Actual stress = = 10,250 lb. per sq. in. 
3.35 
DE. maximum stress = 26,700 lb. compression 
1 86 
§ in., 6% lb. channel A = 1.95 r = 0.498 — = —— = 172 
; r 498 
16,000 — 70 — = 3,900 lb. per sq. in. 
r 
26,700 
Actual stress = = 13,700 lb. per sq. in. 
1.95 


FG. maximum stress = 8,900 Ib. 
4 in., 5% lb. channel Allowable stress = 
Actual = 5,750 lb. per sq. in. 
8,900 
Rivets required = 3.2 o1 
2.810 


compression. 
3,000 Ib. per sq. in. 





4 min, 


The post CD has a maximum stress of 24,400 lb. compres- 
sion. A steel pressing of the form shown in Fig. 11 is used 
for this member, the calculations being as follows: 

Depth A varies from 4}% in. to 2% in. 

Take average section — 3.65625 

I For each part 

1. Semi-circle 








.283 R2r2 (R—r) 
Iz = .1098 (R* — r*#) — ————_—__—_- = .374 
R+r 
4 R? + Rr + r? 
x=— xX ~~ = 1.025 
3m R + f 
a= %xX.785 (dy2— de?) = .361 
2. Vertical Section 
ec 31/12 X 4% X 2.094° = 48 
e = 2.308 
S. == 2.067 
3. Base 
= 3732 M% 4.25 X A? = 01) 
a = 1.328 
= =.1633 
A x Ax d Ad? Iz 
.361 3.431 1.24 2.356 1.915 .374 
1.308 1.359 1.775 .284 .106 .48 
1.328 .156 .208 .919 1,121 -011 iE 
2.997 ~ 3.22 3.142 .865 = 4.007 
| ‘ 61 
r= WV — = 1.158" — 2.7 
A r 1.158 
] r . 
16,000 — 70 — = 12,310 lb. per sq. in. 
r 
24,400 
Actual = ———— = 8,150 lb. per sq. in. 
2.997 


The top chord carries a maximum stress of 36,600 lb. 
compression and is also subjected to bending stresses due to 
the outward pressure of the lading. The maximum moment 
from a load of sand is found to be 31,300 in. lb. A 5-in. 
by 314-in. by 14-in. angle, with the short leg extending out- 
ward, is used for this member, the calculations being as 


follows: 
1 

1= 180in. —=178 
¥ 


A = 4.0 r= 1.01 Sm = 1.56 


Allowable stress = 16,000 — 70 3,540 lb. per sq. in. 


~ = 9,150 Ib. per sq. in, 
4 


Actual compression stress = — 
31,300 
Bending stress = ———— 


1.56 
Total 29,150 lb. per sq. in. 


= 20,000 Ib. per sq. in. 


The stresses in this member considered alone are exces- 
sive, but the angle is attached to the top section of the wood 
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side lining, which is 8% in. high and 2% in. wide. Th 


A Ast 


stress from bulging is reduced by the wood reinforcing to 


7,630 lb. per sq. in., making the total from compression and 
bulging 16,780 lb. per sq. in. 


Load Distribution Between Center Sill and Side Truss 


Assuming the transverse members of the body to be per- 
fectly rigid, the ratio of load distribution between the center 














sill and the side truss of the body would vary as the ratio 
of deflection of these members. The deflection is directly 
proportional to the moment of inertia, and to determine this 
relation the moment for the side truss is found, as shown in 
Fig. 12, and the following calculation: 


I for frame 








A Iz x xa d 
Channels =. 3.89 47.3 65.59 255.145 30.97 
Angles = 4.00 9.99 4.5 18.000 30.12 
Combined section 57.29 273.145 34.62 
Ad? 
Channels 3,731.05 
Angles 3,628.86 1 for section = 7,359.91 
__ 57.29 == 7,417.20 
Combined section 7,359.91 


The moment of inertia for the center sill is 1,124.566. 


> 


66" 5% Sax b'L 


oe 





t 
' 
>| 
sane nnn nna SITE -n--nno=--- > 


---- 34.62!- 


= SS 
l 


‘9'C, 13416. 
Fig. 12 
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Therefore, the proportion of the load as taken by the center 
sill would be 1,124.566, or 7.6 per cent. The side 
2 X 7,417.20 
trusses would carry the remainder, or 92.4 per cent. This 
would decrease the stresses in the side trusses in the same 
proportion, but no allowance has been made for this in the 
selection of truss section, it being utilized merely to provide 
an additional factor of safety. 





CENTRAL ConTROL of automotive traffic has now become im- 
perative, in the view of J. M. Glenn, secretary of the Illinois 
Manufacturers’ Association. So much business has been diverted 
from the railroads to the automobile, and transportation by gas0- 
line has become such an important factor, coupled with the in- 
ability of the public highway to meet the demands, that | Is 
imperative that the Interstate Commerce Commission and the 
various State utility commissions assume control of motor t: k 
and auto passenger traffic, says Mr. Glenn. The railroads «re 
trying to meet the competition by introducing gasoline cars, but 
experts doubt if they will be successful. The state furnishes the 
automobile carrier a road maintained at public expense, and y¢t 
it is plainly inadequate. 
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Rotary Surface Grinder Effectively 
Used on Air Brake Parts 


ROTARY surface grinder, with a work table consist- 
C\ ing of a rotating magnetic chuck, the abrasive wheel on 
spindle traversing back and forth across 
This machine, made by the 
Machine Company, Worcester, Mass., has been in- 


. horizontal 
the work, is shown in Fig. 1. 
Heald 


ig. 1—View of Heald Rotary Surface Grinder from Operating 
Side of the Machine 





‘talled for a considerable time in the air brake room of the 
Michigan Central at Jackson, Mich., having conclusively 
emonstrated its value for grinding air brake parts and, in 
surface grinding operation within the capacity of 
*machine. Any flat surface under 18 in. in diameter can 
‘ground and blocks up to 6 in. thick can be accommodated 
tween the work table in its lowest position and the grind- 
] 
the principal operations performed on this machine 
‘grincing the sides of air compressor piston rings before 
plication to the pistons. Fig. 2 shows an operator in the 
‘of inspecting a ring just after being ground. The fit of 
ys in the piston grooves is of prime importance if 
yr capacity and efficiency are to be maintained. The 
yoves are accurately machined, usually on some type 
mill, and with smooth rings accurately ground to 
rrooves, there is little chance of air leakage by the 
1d consequent loss of compressor efficiency. The 
advantage of the grinding machine for this opera- 
t the two sides of the ring are finished smooth and 








exactly parallel. The accurate control of the amount of metal 
removed by grinding also enables an unusually close fit in the 
piston groove to be obtained. (As small an amount as .001 
in. of metal can be removed at a time.) Another advantage 
of grinding the sides of piston rings is that the rings may be 
cut off more rapidly from the packing pot when first being 
made, using a heavier feed. The grinder finishes these com- 
paratively rough sides smooth, whereas without the grinder, 
it would be necessary to use the smallest cutting-off feed 
available with a specially ground tool. 

Approximately 50 per cent of the air compressor rings 
used on the Michigan Central are made in the Jackson shops 
and ground on the sides on this machine, as shown in Fig. 
3. The rings are made 1/32 in. heavier than standard and 
ground to fit the piston grooves, about 1/64 in. being removed 
from each side. On an average about 20 rings of the larger 





Fig. 2—Inspecting An Air Compressor Ring After Being Ground 


size can be ground an hour. It is possible to grind two rings 
simultaneously as shown in Fig. 3, but there is little ad- 
vantage in this practice owing to the ease with which rings 
can be released from, or secured to, the magnetic chuck. The 
ring is simply placed in the desired position, being held there 
by the magnetic chuck as soon as the switch is thrown. Re- 
versal of the switch releases the ring. 

Another job of a similar type done on this machine con- 
sists of grinding the sides of the smaller main valve rings 
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in the top heads of air compressors. ‘Twenty-five of these 
rings can be placed on the magnetic chuck, at the same time, 
being finished accurately, rapidly and smoothly. For the 


' reasons mentioned the grinder is better adapted to perform 
this operation than any other tool, and the accuracy of finish 
in this particular case is extremely important since the com- 
pressor will not reverse properly unless these rings are an 
accurate fit in the main valve piston grooves. 

In addition to this work, many surface grinding jobs are 
brought to this machine from other departments of the shop 





Fig. 3—8'/o-In. and 14/2-In. Rings Ready for Grinding 


and from division points not equipped with grinding ma- 
chines. Many dies are received from the tool room for grind- 
ing. For example, a guide liner die just being developed at 
jackson is shown in Fig. 4. This is an effective labor-saving 
device since these liners are made standard and in quantities 
as against the old method of cutting them out one at a time 
with a hammer and chisel and consequent loss of time. .This 
guide liner die was ground on both sides in about 30 min., 
1/64 in. of metal being removed from each side. The die was 








Fig. 4—Close-Up of Packing Rings and Guide Liner Die, Ground on 
Heald Machine 


first ground dry and then finished wet. Fig. 4 shows a com- 
bination of the three most important types of jobs now done 
on this rotary surface grinder. 

The machine has also been adapted for lapping-in 
rotary valves and valve seats as found in the common 
type of engineers’ brake valve. In this case, an auxiliary 
lapping plate on which abrasive is applied, is held in an ec- 
centric position on the magnetic chuck table. One or more 
rotary valves, or valve seats are thereupon traversed back and 
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forth across the lapping plate as it revolves, being loosely 
guided by means of a sheet metal plate provided with the 
necessary holes and bolted to the grinding wheel head. It 
has been found necessary to do a little hand lapping after 
this operation, but most of the work is eliminated. 


Preheating Cast-lron Thermit Welds 


In order to compensate for the lower melting point of 
cast-iron as compared with steel, the Metal & Thermit Cor- 
poration, New York, recommends that in preheating cast- 
iron sections preparatory to Thermit welding them, these 
sections be heated only a little more than necessary to show 
color, such as a dull red heat. If this advice is followed, a 
quieter pour will be obtained and the fusion will be just as 
perfect. This practice has now been tried successfully in 
numerous cases, the most important case being a Thermit 
weld on a large cast-iron press head which required 1,100 
lb. of Thermit. The weld was successful with good fusion 
to the extreme of the edge of the collar, although the cast-iron 
section was heated only to a dull red heat. 

It is believed that this point is important to bear in mind 
and that operators will find it overcomes possible difficulties 
which they may be experiencing in cast-iron welding. As 
the cast-iron of the parts being welded is not quite so fully 
expanded at this lower temperature, a slightly greater ten- 
dency for hair-line cracks to appear in the Thermit steel 
collar perpendicular to the line of break might be expected. 
In actual practice, however, this has not been found to be 
the case, probably because of the fact that the expansion 
curve is much greater up to a red heat than it is from the 
red heat to the white heat. The sections are practically fully 
expanded at this dull red heat. Thermit steel at first heats 
and expands the sections with which it comes in contact and, 
therefore, the slight difference in preheating is negligible. 


Experimental Tests of Molybdenum Steel 


The work on molybdenum as an alloying element in steel, 
conducted at the Ithaca, N. Y., field office of the United States 
Bureau of Mines in co-operation with the Vanadium Corpora- 
tion of America, will be continued in the present fiscal year as 
a Bureau of Mines problem. The object of this work is to 
add to the technical information on the value of molybdenum, 
one of the few elements entering into true alloy steels, of which 
the United States possesses an abundance of high-grade ore, 
readily mined and handled. Though there are limitations to 
its use, it is plainly of great value in steel that is to be heat 
treated to produce superior qualities. Molybdenum is slowly 
taking rank along with nickel, chromium, and vanadium 3s 
an alloying element for high-grade steel. 

Besides the more common physical tests, single-blow impact 


and repeated impact tests have been made by the Bureau 0 | 


Mines on the molybdenum and on comparison alloy steels i0 
co-operation with the Wyman-Gordon Company. 

Chief attention has been given endurance tests. This work 
has been expedited by conclusions drawn from the recently 
reported work on endurance testing at the University of Tlli- 
nois and at the Naval Experiment Station. As the alloy steels 
are of much value when heat treated to give high tensile 
strength and hardness, and as the investigators above met 
tioned have worked mainly with plain carbon steels or with 


alloy steels not heat treated to great hardness, especial attel- | 


tion was paid to molybdenum and other alloy steels so treated 
as to give great strength. The making of the steels and the 
heat-treatment and preparation of test bars have been col 
pleted. Actual endurance testing remains to be done befor 
complete conclusions can be drawn. Further study is also ® 
be made on the relationship of the rise-of-temperature meth 
of endurance testing, and the regular method of actually te 
ing the steels to destruction by long-time tests. 
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Steel Treaters and Drop 


Conventions Featured by 


Forgers Meet at Detroit 


Technical Papers, Round 


Table Discussions, Plant Visitations and a Live Exhibit 


HE fourth annual convention of the American Society 
‘¥ for Steel Treating and the first annual convention of 
the American Drop Forging Institute were held simul- 
taneously in the General Motors building, Detroit, Mich., 
during the week October 2 to 7. Technical papers of mu- 
tual interest and value were presented at joint sessions and 
there was an unusually large exhibition of heat treating 
equipment and material, nearly 100 manufacturers being 
represented. The convention was a decided success from 
beginning to end and it is officially estimated that 18,000 
members and guests were in attendance. This is practically 
double the number which attended the convention at Indian- 
ipolis last year. 
sesides listening to about 25 technical papers, the steel 
treaters participated in round table discussions of metal- 
lurgical education, heat treating, hardness testing, and re- 
search. A systematic program of plant visitation was ar- 


The opening address was made by James Couzens, mayor of 
Detroit. F. H. Alfred, president of the Pere Marquette, 
emphasized the need of freeing the railroads from politics, 
stating that the present system of public control imposes 
useless and extravagant regulatory laws which would abso- 
lutely dwarf the development of any industry so regulated. 
Mr. Alfred was followed by M. L. Burton, president of the 
University of Michigan, who presented a masterly address 
on “That Mind of Yours.” 

New officers elected for the following year include T. D. 
Lynch, Westinghouse Electric Company, Pittsburgh, presi- 
dent; W. S. Bidle, of the W. S. Bidle Company, Cleveland, 
second vice-president; W. H. Eisenman, Cleveland, secre- 
tary and S. M. Havens, Wyman-Gordon Company, Harvey, 
Ill., director. The president’s term is for one year and 
the others are elected for two years each. 

The number of papers presented this year was limited su 





T. BD. Lynch 
President 


W. S. Bidle 
Second Vice-President 


Newly Elected Officers of the American 


ranged, enabling members and guests to benefit by seeing the 
many modern heat treating and drop forging plants in Detroit 
in operation. The annual banquet was held in the ball room 
of the Hotel Statler, and practically 700 members and guests 
arose to greet the officers and directors of the two societies 
as well as the principal speakers as they filed in to take their 
places at the speakers’ table. F. P. Gilligan, chairman of the 
evening and retiring president of the American Society for 
Steel Treating, introduced C. T. Bragg, president of the 
Michigan Valve & Foundry Company, Detroit, as toastmaster. 


W. H. Eisenman 
Secretary 


Society for Steel Treating 


S. M. Havens 
Director 


that practically no simultaneous sessions were held. There 
was a good attendance at all the sessions and many of the 
most interesting points were brought out in discussions. 
Many of the papers were available in printed form in the so- 
cieties’ journal, Transactions, which was distributed before 
the meetings and greatly assisted in following the reading 
of the papers. Abstracts of some of the articles presented 
at the convention and of interest to railroad men are given 
below and others will be published in the December or subse- 
quent issues. 


Lathe Breakdown Tests of Modern High Speed Tool Steels 


By H. J. French* and Jerome Strauss} 


IKE structural steels, which are generally sold within 
‘efinite limits of chemical composition, most carbon and 


UP 


practically all alloy tool steels are supplied as brands or 
under trade names. ‘There are some advantages to this sys- 
tem, both from the standpoint of manufacturer and purchaser, 
Dut } 


has seriously retarded general dissemination of knowl- 
oncerning different types and in many instances has 
esponsible for erroneous impressions regarding their 
properties and applications. This applies generally to tool 
steels but in particular to that important class termed “rapid” 


—— 


: Ft sicist, United States Bureau of Standards. 
' Chief Chemist, United States Naval Gun Factory. 
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or “high speed”’ steels with which the authors are alone con- 
cerned in this report. 

It has long been recognized that high grade raw materials, 
good melting practice and great care in fabrication, all based 
on an intimate knowledge of the product, are necessary in 
the manufacture of high speed tool steels and that variations 
in the many operations involved, which are closely related 
to tool performance, may readily overshadow the effects of 
small differences in chemical composition. However, this 
condition has frequently been misrepresented with the result 
that the importance of chemical requirements has been largely 
disregarded by purchasers. 
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In quite a few instances large consumers have selected 
brands on the basis of performance in so-called “breakdown 
tests” in which the endurance of tools is measured under fixed 
working conditions though the selling price and power con- 
sumption of the various steels may be introduced in any 
comparisons which are made. In recent years tests of this 
type have also been used in comparing the performance of 
special steels or in determining the effects of variations in 
heat treatment, despite the fact that Taylor’ specifically 
recommended determining the cutting speed which would 
produce failure in 20 minutes under otherwise fixed work- 
ing conditions and described at great length the reasons for 
following such a procedure. Comparison of the breakdown 
and Taylor tests is not within the scope of this report. The 
former is accepted because it has found commercial applica- 
tion and a portion of the work described in subsequent para- 
graphs may be characterized as a critical survey of this 
method of test. The cutting speeds, feed, depth of cut and 
general test conditions approximated those used in a: number 
of cases for the purchase of large quantities of steel. 

In studying the results first obtained, marked superiority 
in performance of certain types of steel was observed so that 
these alloys are first grouped according to chemical composi- 
tion and the resulting classification is used in discussion of 
results of the lathe cutting tests. It is based upon the 
analysis of about 65 lots representing nearly 40 brands pro- 
duced throughout the period 1919-1922’. 

Five sets of breakdown tests are described. The first 
three, which were carried out at high speed with heavy cut 
and feed, cover comparisons of about 25 brands and are 
presented to show some of the limitations in test methods 
which have been used in the purchase of high speed tool 
steels. ‘Test Series 4 was carried out with reduced feed in 
order to ascertain whether the superior endurance observed 
for certain groups in the first three sets of tests was main- 
tained under more moderate working conditions in which 
lower frictional temperatures were produced. 

The expense of large tool tests, time, labor and special 
equipment required, made it desirable to carry out test Series 
5 to determine whether comparable results could be obtained 
with small tools. Results of fracture tests, microscopic exam- 
ination and secondary hardness determinations are also 
included to throw light upon the quality of metal tested or 
the characteristics of the various steels under heat treatment. 


Classification of Modern High Speed Tool Steels 


While the essential alloying elements in high speed tool 
steels are chromium and tungsten practically all brands now 
produced in this country for roughing tools contain between 
0.5 to 2.25 per cent vanadium. The term modern high speed 
tool steels therefore refers to chromium-tungsten-vanadium 
steels (which may or may not contain additional special ele- 
ments) and little or no attention will be paid to the very few 


1F, W. Taylor: On the Art of Cutting Metals. Trans. A. S. M. E., 1906. 

2 Approximately one-third of all analyses was made by H. Bright, Assoc. 
Chemist, Bureau of Standards, one-third by chemists associated with one of 
the authors, and the remainder collected from various other sources. 
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brands still manufactured without the intentional addit!., 
of vanadium, particularly as they are inferior in performa: ce 
to the former types. 

The modern steels may be grouped under 5 headings, «s 
follows: 


Low tungsten steels 

Medium tungsten steels 

High tungsten-low vanadium steels 

Cobalt steels 

Steels containing one or more special elements such 
molybdenum or uranium and called “special steels” 


mbwd- 


Their relative importance from the standpoint of number 
of brands within each group are indicated in Table I. 


Description of Severe Breakdown Tests 


Three series of cutting tests were made with 1 by 14-in. 
lathe tools prepared from about 25 brands and these are 
grouped according to the type compositions previously de- 
scribed. The first two were carried out in different shops 
with slightly different tool angles and cutting speeds as 
shown in Table II but with tools made from the same bars 
of any single brand. Heat treatments used in both series were 
carried out at one time with the same equipment and oper- 
ators under the instructions of the manufacturers’ representa- 
tives. 

The third set of tests consisted of some of the tools in the 
first series after they had been thoroughly annealed, re- 
treated and ground, together with tools from different lots of 
the same brands or types not originally represented. Anneal- 

















Fig. 1—Lathe and Tool Holder Used in the Cutting Tests 


ing was carried out by heating to 1550 deg. F. and slowly 
cooling in a furnace to room temperature while the final heat 
treatments were not necessarily those recommended by the 
manufacturer but were chosen with the idea of obtaining the 
best tool performance for each type. These treatments were 
carried out by different operators in two shops which had 














TABLE I—SUMMARY OF COMPOSITION OF 39 BRANDS OF MODERN HIGH SPEED TOOL STEELS BASED ON ANALYSIS OF 66 LOTS 


No. of 
brands Carbon, 
No. of —* per cent 
ya of High Speed lots specified — 
Tool Steel analyzed _ type fin. Max. Av. Min. 
1. Low tungsten—high vanadium.... 10 6 06 7% G5 2:21 
2. Medium tungsten......... Meat 4 2 62 .71 .66 3.01 
3. High tungsten—low vanadium... 36 22 45 .85 .66 2.26 
“2 ae ey Sint 8 7 58 .88 .69 2.78 
EEE ree ee ee 7 eas eee ee 
(a) Molybdenum steels.......... «. a cat Son = 
si ee ste = “Take 
(b) Cobalt-molybdenum ssteels.... .. xe “as calc sue 
CEP EPID GORE. cn caceccccese a a aie een - 
64 
aa oe mien -80 ° 
PN a eel e a a0 whe wu cwlalsvesapate aries 66 44 sok ats 








Chromium, Tungsten, Vanadium, Cobalt, 
per cent per cent per cent per cent Mo, U, 
~ 5 A \<« ~ Per Per 
fax. Av. Min. Max. Av. Min. Max. Av. Min. Max. Av. cent cent 
4.45. .3.69. 11.10 14:00 13:07 .50 2.15 1.47 .... 
4.67 3.93 14.08 15.79 14.92 .69 2.07 1.54 .... an 
4.70 3.54 16.13 19.65 17.90 .48 1.24 DEY ares aia ea 
4.31 3.70 13.07 18.79 16.38 .91 1.63 1.21 1.86 4.73 3.28 
(Typical Compositions) 
252 Te, ass «seu. Le os 
3.58 SO? coe asee oe . 
‘ 4.00 Pee ss. sone aoe ee . 
‘ 4.25 PEO. aka seam Sone 4.88 1 .s 
a 3.94 EOD fey asin BED shew eas acger—o 23 
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ot participated in tests Series 1 and 2. Thus the three sets 
if tests should furnish a definite idea regarding the possibil- 
ty of reproducing results in a severe breakdown test with 
oughing tools, particularly with respect to brand or type 
omparisons. 

The form of tool selected for all tests was that known as 
sellers No. 30 and is commonly employed for heavy duty 
uughing work. Its angles are 6-deg. clearance, 8-deg. back 
lope and 14-deg. side slope, while the radius of the nose was 
iade 3/16 in. The edge of the tool between this arc and 
ts full width was straight and met the surface of the bar 
out 1 in. from the end. This form was adhered to in tests 











seed 
Fig. 2—Roughing Lathe Tools which Failed in Breakdown Tests 


Series 2 and 3 but in test Series 1 the angles were accidentally 
modified to 6-deg. clearance, 714-deg. back slope and 12-deg. 
side slope. 


Test Procedure 


Heavy duty motor-driven engine lathes, of a capacity 
somewhat in excess of that actually required for the work to 
be performed, were used in all tests. That employed in tests 
Series 1 and 3 is shown in Fig. 1. Speed control of the 
motor was such as to permit obtaining the desired surface 
speed of the test log within about +5 and —0 per cent and 
all tests were run dry. 

I 





sBLE II—Conpitions UnpER WHICH 1 By %4-IN. LaTHE Toots WERE TESTED 


Test Series 1 2 3 
Desired cutting speed, ft. per min. at bottom of cut.. 67 61 60 
Fe ras ee ee ere -045 .045 -045 
ee EE Se en ere a oe eet 3/16 3/16 3/16 
T angles— 

RE Ne ee oT nr ee ep orie yet rr 6 6 6 
Re: SNIPS 5.5 .c: 4: a < oaiosiaiearnus a ae wie eSes Gwe Ie 7% 8 8 
S WAI. cosa eas wc '5 cis cu wans sa whinnoe esa eho 12 14 14 
PRI AN NR cin ied cdicine oh SAS amare ane tee we 3/16 3/16 3/16 

IGOR MMEGs nc ac astkcnnscnaseaussmennee wee IandII III II 





The tools varied in length from 8 to 11 in. and the holder 
in which they were used was 15 inches long. This consisted 
of 2 carefully machined U-shaped sections with the bottom 
of the groove square, 17/32 in. wide and 3 in. deep; one sec- 
tion was placed above and the other below the tool and both 
were held in alignment by two dowel pins at each end. The 
holder with the tool in place was clamped in the four-bolt 
tool post shown in Fig. 1. 
Catting was done on test logs of about 15 in. diameter and 
it long, of forged and heat treated 3 per cent nickel steel 
is is in wide commercial use for heavy forgings. One 
0 to inches was removed from the diameter after heat treat- 
men’ and testing was stopped when the log had been cut down 
to 8 inches. yee , 
test logs usedvinm the three series of tests are quite 
sim’ \r and uniform throughout, as far as may be judged by 
the - nsile properties and hardness. Without doubt, however, 
Vari: cons in machinability exist, so that one tool of each 
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brand was tested before the second tools were used. The lat- 
ter were then tested in order before the third tool of each brand 
was tried. Cutting speeds and feeds are shown in Table II. 
After adjusting the speed of the lathe to give the desired sur- 


TaBLe III—PeERFORMANCE OF VaRIouS Types OF HiGH SPEED Toot STEELS IN 
THREE SERIES OF LATHE TEsTS 





Performance, as per cent of best type 





ash ‘ 
lst 2nd 3rd 


Group or steel series series series Total Average 
Low tungsten steels......... 100 94.1 100 294.1 98 
a 67.8 100 97.3 265.1 88 
High tungsten steels......... 56.3 $5.3 64.2 175.8 59 
(uranium) 
Special steels (Mo or Uadded) 54.6 69.0 51.7 175.3 58 
Medium tungsten steels...... 54.1 55.8 62.4 172.3 57 
Special cobalt-molybdenum steel apes oan 84 saan cs 
Tungsten-less_ steel.......... 44.4 ‘sib Wa 62.1 31 





face speed to the log, the tool was fed in by hand (having pre- 
viously been adjusted to proper depth) until it took a full cut; 
the automatic feed was then thrown in and the time observed. 
Breakdown was sharp in all cases and left no doubt as to the 
time of any run. A summary of the results of the three series 
of tests are given in Table III. 

Comprehensive tables showing the test details are included 
at this point; also, a discussion of brand and group com- 
parison, and a table showing average energy consumption. 


Character of Chips Produced and Failure of the Tools 


From a long “ribbon” of steel progressive decrease in 
length of chips is undoubtedly, largely caused by a gradual 
change in the most effective portion of the top surface of the 
tool resulting from abrasive action of the metal being cut. A 
groove or “gutter” is worn near the nose and forces the chip 
to curl more and more sharply as the wear increases and be- 
cause the chip is highly stressed the ribbon breaks into small 
sections instead of passing freely over the tool at approx- 
imately its original top angles. The wear on the entering 
side near the nose is also an important contributing factor 
particularly near the end of the cut and both effects are 
shown in Fig. 2. 

Breakdown is concomitant with the production of a “glaze” 
on the test log shown in Fig. 3. At the moment of failure 











Fig. 3—Lathe Tool Just After Failure; Illustration Shows “Glaze” 
Produced On the Test Log 


which generally occurs suddenly, the dimensions of the chip 
decrease both in direction of the feed and depth of cut. This 
is probably caused by “springing” of the tool in the holder 
and is due to greatly increased pressure in all directions 
resulting from the “dulling” or rubbing away of the nose. 
If the tool is withdrawn from the test log at the first signs of 
failure the last thin chip produced will often “freeze” to the 
nose, as shown in Fig. 4, thus giving concrete qualitative 
evidence of the high pressure and temperature existing at the 
moment. 


Test Series 4 showed that the relatively poor endurance of 
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the high-tungsten, low-vanadium steels in the severe tests is 
not observed under more moderate test conditions. Test 
Series 5 showed that when small tool tests ave carefully car- 
ried out, the results are a measure of what would be obtained 
with larger. tools. An interesting feature in comparing the 
large and small tool tests was observed in that the small 
tools removed more metal than the large ones before failure. 
Owing to variables in the two sets of tests, detailed com- 
parisons are of doubtful value and the authors offered no 
explanation of the apparent better showing of the small 
tools. Miscellaneous tests were also carried out to determine 
secondary hardness, character of fracture, etc. 


Summary and Conclusions 


Important features developed or conclusions drawn from 
the described tests may be summarized as follows: 

1. Breakdown tests, in which endurance of tools is deter- 
mined under definite working conditions, are not satisfactory 
as the basis of purchase for high speed tool steels. 

2. While competitive comparisons of brands of nearly sim- 
ilar performance are not justified, owing to the qualitative 
nature of this type of test, relatively large differences may be 
ascertained with certainty providing sufficient tools are tested 
and averages of at least 2 grinds are used in interpretation 
of results. 

3. In certain severe breakdown tests with roughing tools 
on 3 per cent nickel steel forgings, in which high frictional 
temperatures were produced, it was found that the perform- 
auce of commercial low tungsten-high vanadium and cobalt 
steels was superior to that of the high tungsten-low vanadium 
type and special steels containing about 14 per-cent uranium 

















Fig. 4—“‘Freezing” of the Last Thin Chip to the Nose of the Tool 








or 34 per cent molybdenum. ‘The average power consump- 
tion in all cases was practically the same so that this factor 
need not be introduced in comparisons which may be made 
on the basis of endurance of the tools. 

4. Modification in test conditions including small changes 
in tool angles but principally changes in cutting speed more 
markedly affected the performance of steels containing cobalt 
or special elements such as uranium or molybdenum than 
that of the basic types (plain chromium-tungsten-vanadium 
steels). 

5. The relatively poor endurance of the high tungsten 
steels under severe working conditions was not observed in 
more moderate tests, made on the same test log with equal 
cutting speed and depth of cut but with reduced feed, in 
which the frictional temperatures produced were not so high. 
Also in these latter tests the performance of the cobalt steels 
was better than either the low or high tungsten steels. 

6. Hardness determinations and examination of fractures 
indicate that the various types of commercial high speed steel 
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show differences in behavior under heat treatment and in 
physical properties which probably are of importance under 
moderate working conditions, and might counterbalance slight 
advantages in performance. 


Heat Treating in Lead 
By R. B. Schenck* 


“THE lead pot furnace has, in recent years, been applied to 
volume production in steel treating with considerable 
success. While molten lead is far from being an ideal heat 
ing medium, it is the only metal which can be successfully 
employed for this purpose, and in comparison with the salts 
in commercial use as bath materials, it has the advantage of 
a much wider range of working temperature and a much 
higher heat conductivity. These two properties permit the 
use of lead in units of very large capacity for.temperatures 
of 650 to 1,700 deg. F., thus covering the hardening and 
tempering ranges of nearly all commercial steels. 

The selection of pot materials, the design of the pots and 
brickwork, and the method of firing are points of prime 
importance and must receive considerable attention if effi- 
cient operation is to be obtained. The.unit should be built 
for the job it is intended to handle, bearing in mind at the 
same time the desirability of standardization. 

While some parts cannot be treated .efficiently in lead, 
there are many which can be handled very successfully. 
Axle shafts, transmission gears and many smaller parts are 
now being hardened from lead pots, and a greater number 
are being tempered in lead. The lead furnace has its greatest 
range of usefulness for tempering operations, and many parts 
can be tempered in lead which cannot be efficiently quenched 
from this type of furnace. 

Comparing the lead pot with the oven furnace from the 
standpoint of operation cost, a great deal depends on the 
nature of the work handled, but in general, it can be stated 
that for hardening, the oven furnace is the cheaper of the 
two, and for tempering, the costs are slightly in favor of the 
lead pot. 

Taking everything into consideration, the greatest argu- 
ment for the lead pot furnace is the high quality of the 
treated product resulting from uniform and accurate temper- 
atures. It is very difficult, if not impossible, with an oven 
furnace to obtain the degree of uniformity which exists 
throughout a lead pot. Experience covering a period of years 
has proven, at least to the author’s satisfaction, that where 
conditions permit of its use, the lead pot can produce con- 
sistently better work than any other form of heating unit. 





* Metallurgical Engineer, Buick Motor Company, Flint, Mich. 





General View of P. & L. E. Blacksmith Shop at McKees Rocs 
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By Alfred 


O the welder who has a discerning eye and who takes a 

lively interest in the changing characteristics of the 

metal he is welding, the segregation of cast iron will 
explain some of the peculiar conditions he has met when 
welding this metal. 

By segregation is meant the gathering in separate groups 
of the different chemical elements of the metal. The pure 
iron and the carbon combine and form iron carbide. Iron 
ind silicon form iron silicide. The manganese is peculiar in 
that it combines with the iron and the carbon and forms 
iron-manganese carbide, and also mixing with the sulphur 
it forms manganese sulphide. The iron and phosphorus 


make iron phosphides, and the iron and sulphur combining 
So we have the carbides, silicides, 


form iron sulphides. 











Broken Compressor Casting 


nosphides and sulphides. And as they all have different 
ezing points they form groups by segregation. 

Now the welder may notice sometime when he has his 

t iron job in the molten condition that it has a tendency 

hill in spots and form little pools of frozen metal. This 

the iron carbide, sometimes called combined carbon, in 
on. It will be noticed more in the white irons. 

\gain manganese sulphide will show itself in a cast iron 
weld as a peculiar film or scum on the surface of the molten 
metal, and the welder will soon learn that it looks quite 
diferent from the ordinary molten slag. 

Che segregation of the silicides shows itself in molten cast 

in the form of small lumps which do not want to melt. 
lhis is the silicon encasing a small amount of iron and 
ling a globule which is pasty and slow to melt. 
he phosphides sometimes cause the interior of a casting 
to be spongy and difficult to weld. The welder will notice 
tha: the metal is of a weak spongy nature, and that the weld 
vin cold has small gas pockets. 
he first indication the welder would have of the sulphides 
he cast iron would be the flying sparks popping out of 
the molten metal. Then he would notice that the metal did 
no’ flow smoothly. The segregation of the sulphides is more 





ofessor of shop practice Stevens Institute of Technology, advisory 
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S. Kinsey* 


likely to occur about a quarter of the way down from the 
surface of the metal. 

Of course it is not expected that a welder is going to 
make a special study of every cast iron welding job he per- 
forms, but many welders are becoming so thoroughly inter- 
ested in their work that they are asking to have explained 
the causes of certain peculiar conditions they meet in melt- 


-ing cast iron with the oxyacetylene torch, and this brief 


description is intended to encourage the desires of such men. 


Hardness and Strength of Cast Iron 


It will be remembered that the hardness of cast iron de- | 


pends largely on the quantity of combined carbon present. 


| 





This combined carbon is not all alike; some of it is as hard | 


as the hardening carbon in a steel tool and is called austenite 
carbon, while the remainder of the combined carbon is called 
cementite carbon. Now let us be sure of these carbons. First, 
cast iron has carbon in two forms, the graphitic (soft) and 
the combined (hard) carbon. Then the combined carbon is 
in two forms, austenite (the hardest) and cementite (softer, 
but not as soft as graphitic). 

The welder who has studied his jobs will have noticed 
that a cast iron weld sometimes will be filed hard in one 
place, rather hard in another, and the remainder soft and 
filable. The different natures of the carbon explains this. 
The reason usually is to be found in too quick and uneven 
cooling from the molten to the solid condition. 

Now it .is to be remembered that the strength of a cast 
iron weld often is an important characteristic of the metal 
even though we may think the job would be made of steel 
if it had to be strong. 

Compression—The most valuable characteristic of cast 
iron is its ability to withstand compressive loads. This may 
go as high as 200,000 lb. per sq. in., but the average would 
be about 100,000 Ib. An interesting thing about this strength 
is that it varies with the thickness of the metal, as for ex- 
ample, an iron casting having a compressive strength of say 
125,000 Ib. per sq. in. on its surface would show only a 
strength of about 50,000 lb. down four inches from the sur- 
face. This is due very likely to the uneven cooling of the 
casting when it was made, and it serves as a good illustra- 
tion of the effect of the speed of cooling on the compressive 
strength. 

Tension—While the pulling strength of cast iron is not 
considered as an indicator of the value of the metal as it 
would be in steel, it is not to be disregarded. One can easily 
find iron castings with quite heavy loads hanging to them, 
and this demands tensile strength. 
for this is about 20,000 lb. per sq. in. 

Transverse—The resistance of cast iron to a cross-wise 
load is important, as the metal is brittle and does not bend 
like soft steel. The part of the casting receiving this kind of 
strain is therefore made of liberal size. The average trans- 
verse strength of cast iron would be about 2,800 lb. on a 
special test bar. 

Now a welder should keep in mind that when he melts 
cast iron to make a weld he has these three strength’ factors 
of the metal under his control. An ideal cast iron weld 
would be the one having the same compressive, tensile and 
transverse strengths and of equal machinability with the rest 
of the casting, called the base metal, and this is possible 
with the oxvacetylene torch in the hands of a welder who 
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has learned the characteristics of the metal and works in 
harmony with them. 

Crystallization—The crystallization of iron is a fascinat- 
ing study, and while it may lead to the most involved metal- 
lurgy, there are parts of the subject which are not difficult 
to comprehend by those who may be interested. 

First let us think of a piece of pure iron as a network of 
grains each having at least four flat sides, sometimes five, 
six, seven or eight sides. In the natural state these grains 
are carefully arranged with their sides in close contact. Now 


lif we could look through a microscope we would see that 
heach of the grains of iron is composed of a group of crystals 


like fern leaves or small trees in design. In_most cases the 
crystals are arranged closely together, side by side, and are 
| then known as twin crystals. The strength of the metal 
| largely depends on these crystals being undisturbed in their 
| formation. 

After a certain number of crystal groups have been formed 
into a bigger combination, they separate themselves from 
any other crystals and thus form a crystal grain of metal, 
usually just called a grain. Therefore when we hear that 
a piece of iron is crystallized it is intended to mean that the 
crystals no longer lie in orderly arrangement but have be- 
come so mixed and disordered that the grain they form has 
become enlarged and, the same thing occurring in the other 
grains makes the whole piece of metal have a coarse granular 
appearance. 

The grains of iron are supposed to be held together by 
the law of attraction, although a newer theory states that 
there is a sort of metallic cement which forms between the 
grains and holds them together. 

The lines between the grains are called grain boundaries, 
and the lines between the crystals are known as crystalline 
planes. When the crystals twin, as they should, the line 
between them is the twin plane. We will see the value of 
theseé-as we go along. 

Slip Bands—Strains produce an interesting effect on iron. 
Suppose we have a bar of iron 1 in. square by 12 in. long. 
A pull or tensile strain on the bar would finally break it. 
Then an examination of the fracture would very likely show 
a number of vertical cracks through the thickness of_ the 


/ metal, and it will be found that the pieces of metal between 
' these ‘cracks have slid down on one another so that the sur- 
| face of the bar has become stepped. 


We might illustrate by 
using a row of dominoes stood on end. Pressed together they 
might represent the solid bar of iron. Then by giving them 
a slight push forward without letting them fall, they will 
lean against each other slanting a little off the vertical, so 
that their faces will have slid on each other, leaving the 
tops out of level. 

The vertical cracks thus formed are called slip bands. 
They really are not cracks, but rather are lines between the 
groups of crystals which have slipped on one another. Some- 
times these slips occur between the grains, that is at their 
boundaries, and at other times the slips may fracture the 
grains and pass through them. 

These slip bands are caused not only by the strains due 
to actually pulling on the metal, but they also may be pro- 
duced by too rapid or unequal cooling of the iron. Some- 
times a weld is allowed to cool quickly enough to set up 
undue strains and slip bands may be seen. Again some weld- 
ing rods may not be of the proper chemical composition and 
the weld will be full of miniature cracks which are slip 
bands. Nickel steel may do this if the percentage of nickel 
is too low, as for example in some nickel steel welding rods, 
which would be ideal for some welds if the nickel in them 
was from 3.00 per cent to 3.75 per cent, the nickel content 
may be only about 1.50 per cent, and this would spoil the 
weld by causing it to be full of slip bands. And once these 
slips occur they cannot be hammered closed or filled with 
molten metal by sweeping the torch over them. 
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Cast iron is liable to these slip bands, especially if t 
corners of the casting are sharp. This is due to the follow- 
ing law of crystallization: That the crystals of iron arrang 
themselves with their ends pointing toward an outside surfac: 

To illustrate let us think of the crystals in, say, the spokes 
of a cast iron pulley. If the junction where the spokes and 
the hub meet were a sharp corner the crystals would have 
no surface to lie against and they would therefore be se; 
arated from the neighboring crystals and thus form a cleay- 
age plane between thé crystals running from the sharp corner 
of the spoke and hub on down through the hub to the hole 
in its center. Here is the line of greatest weakness and it 
will develop slip bands. On the other hand if the sharp 
corner were rounded, called filleting, which of course would 
have to be done on the wooden pattern of the casting, the 
crystals would have a surface to lie against and no cleavage 
plane would be formed. 

The meaning of all this to the welder is that he should 
see that he does not make welds having sharp corners, and 











Compressor Casting After Being Welded 


that otherwise he respects the laws of crystallization of 
metals by trying to prevent cleavage planes, slip bands, and 
other ways of weakening the granular structure of the metal. 


Malleable Cast Iron 


A malleable casting is an iron casting which has been 
given special heat treatment after it was cast, so that its 
brittle condition was changed to one having a tough malleable 
nature. This is accomplished first by making the original 
casting of white cast iron. It will be remembered that there 
are five grades of cast iron running from No. 1, a soft gray 
iron, through the other gray irons to No. 5, which is a wh ite 
iron, hard and brittle. Such a white iron casting contains 
about 3 per cent of carbon which is in what is hacen. as 
the combined, or cementite condition. The problem there- 
fore is to change the cementite carbon of the iron to graphitic 
carbon, which will make the casting tough and malleable. 

The white iron casting is packed in an iron box and sur- 
rounded by a special powdered iron ore, or mill scale which 
is the scale dropping from iron bars when being rolled ‘n a 
steel mill, or some other material, all of which are ‘ron 
oxides. The packed casting is then heated red hot «and 
allowed to cool very slowly, thereby transforming the c2")0n 
and malleabilizing the casting. This is usually referre| to 
as annealing the casting, and the changed carbon is k»own 
as temper carbon. 

The malleability of cast iron is therefore accomplish. | by 
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two things: (1) The transformation of cementite to graphitic 
carbon; (2) the reduction of the amount of carbon by its 
absorption by the iron oxides surrounding the casting. There 
ire two kinds of malleable iron castings, the White Heart 
Castings, and the Black Heart: Castings. 


White Heart Malleable Castings 


These are made by using the iron oxide packing to remove 
the carbon from the castings, and by annealing them at a 
temperature of from 1,470 to 1,650 deg. F. for a period of 
four or five days. This changes the color of the iron from 
. dark to a silvery white from the outside through to the 
enter, and gives the metal a coarse grain. This method of 
malleabilizing iron is so slow that it only is used on small 
castings. 


Black Heart Malleable Castings 


In this kind of casting the malleabilizing is accomplished 
by changing the cementite to graphitic carbon, and not so 
much by taking the carbon out by an oxide packing, as with 
the white heart iron. Black heart castings are packed in 
oxides, however, to give them greater strength, and this pack- 
ing burns out some of the carbon near the surface and gives 
it a white rim while the core is quite dark. This gives these 
castings the name of Black Heart. They need to be heated 
for annealing at a temperature of from 1,290 to 1,470 deg. 
F., and require only about 2% days at such a temperature 
to be converted. 

Black heart malleable castings are the ones in greatest 
use for all sizes. An oxyacetylene welder may easily iden- 
tify such a casting if it is broken, by its rim of white pure 
iron over a dark core of graphitic carbon iron, while a white 
heart casting could readily be recognized by its uniform 
silvery grain from surface to center. Of course a welder 
would know any kind of malleable casting from the ordinary 
iron casting by the finer grain and tougher nature of the 
former and the coarser gray grain of the latter. 


Welding Malleable Iron 


From the foregoing it may be seen that the chemical differ- 
ence between an ordinary iron casting and a malleable iron 
casting is chiefly that of the carbon. That is, an ordinary 
iron casting has its carbon in two forms, mostly of graphitic 
ind a little of combined, while the carbon in a malleable 
iron casting is first practically all in the combined (some- 
times called cementite carbon) form, and then it is changed 
y heat treatment to graphitic carbon. But this graphitic 
carbon is not the same as the graphitic carbon of an ordinary 
casting. It is in the shape of fine particles scattered through- 
ut the metal and is called temper carbon, while the other 
graphitic carbon lies between the grains in good-sized flakes. 
The ordinary graphitic flake carbon weakens cast iron, while 

malleable temper carbon makes it tough and strong. 

Now let us see how this affects the oxyacetylene welder. 
When a malleable iron casting is heated to the molten state 
welding and then allowed to get cold its uncombined 
per carbon of fine particles is absorbed by the pure iron 

it then becomes the combined carbon of the malleable 

before it was annealed, leaving the metal a hard brittle 
te iron. 
‘here is no practical way to overcome this. About the 

thing that can be done when making a malleable iron 
we'd is to use for the welding rod a metal which will remain 
so’ and tough after cooling, and for this purpose tobin 
bronze has been found quite serviceable. It fuses well with 
malleable iron and is stronger in tensile strength. Of 
se the tobin bronze weld will not match the iron in color. 
| welding malleable iron care should be taken with how 
melted. The bronze rod and the iron should be run 
her with the metal.in the dull condition, that is, while 
still thick and sluggish, and not_as liquid as in ordinary 
we ing. This will retain some of the temper.carbon in the 
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iron at the edges of the weld and prevent it from becoming 
too brittle. 

There is a time, however, when malleable iron can be 
successfully welded, and that is at the malleable iron foundry 
after the white iron casting has been made and before it is 
packed in iron oxides to be annealed. Then if it contains 
blow-holes or other defects they may be satisfactorily welded 
by the usual oxyacetylene method of welding cast iron with 
cast iron welding rod. The annealing or malleabilizing 
which would follow would then have the same effect on the 
weld as on the rest of the casting. 


An Interesting Economizer 


Installation 


"THE L Street Station of the Boston Edison Company has 
an economizer installation, shown in the diagram, of 
interest to power plant engineers because a considerable sav- 
ing is made by using a low pressure economizer in a high 
pressure station. In addition to a lower first cost, there is 
also a decrease in maintenance and upkeep. 
The economizers are located on the third floor of the 
station and the water is pumped to them by turbine-driven, 
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Diagram of L Street Station Economizer Installation 


staged pumps located on the floor of the generator room. 
After leaving the barometric heater, the feed water passes 
through a meter and surge tank and drops down to the 
economizer feed pump at 140 deg. temperature. It is 
pumped through the economizer at an initial pressure of 
160 lb. The water then drops down to a second pump and 
is pumped into the boilers at 350 lb. pressure and approxi- 
mately 240 deg. temperature, representing 100 deg. rise 
through the economizer. 

A condition is shown on the sketch where the boilers are 
at low rating and naturally the values would be higher for 
higher ratings at the station. The interesting part of this 
equipment is the fact that two pumps are used, one before 
the economizer and one between the economizer and the 
boilers. This naturally brings up the questions of proper 
control. 

The boilers are equipped with automatic regulators of 
the Copes type. When water is fed too rapidly to the boilers, 
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this regulator acts and shuts down the supply. As the pres- 
sure builds up, the pump regulator works through a Mason 
control on the pump turbines, cutting down the supply of 
steam and decreasing the speed. This builds up a pressure 
on the economizers that is communicated to the pump con- 
trol on the economizer feed pump, similar to the boiler feed 
pump control. This, in its turn, slows down to the proper 
amount. There is no surging or hunting and no irregulari- 
ties in this feed pump system. The control follows the load 
accurately and this station has had no trouble with the 
economizer equipment since its installation. 

As the idea was new, it was thought best to provide the 
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high-pressure type of economizer, in case the pumping sys- 
tem did not work out as well as expected by the engineers. 
Sturtevant economizers were furnished and tested to 500 lb. 
pressure but experience indicated that this system can be 
successfully applied using a standard low pressure type of 
economizer at a much lower initial cost. 

This system could be applied to stations, having low pres- 
sure type economizers, where it was desirable to increase the 
Again, it can be applied where the econo- 
mizers have been in for a considerable period of years and 
the life extended three or four years by cutting down the 
pressure as boiler pressures are reduced from time to time. 


steam pressure. 






















TABLE I,—UNIVERSAL PIECE WORK EARNINGS APPORTIONMENT TABLE. 
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Universal Piece-Work 


Apportionment Table 


A Labor-Saving Method of Calculating the Apportion- . 
ment of Total Gang Earnings to Each Operative When 
Efficiency Rating and Elapsed Hours Are Unequal 


By W. J. McClennan 


Manager, Rolling Stock Repair Dept., The A. S. Hecker Company, Cleveland, Ohio 


Ll. railroad repair shops and many industrial plants 
which pay on the piece-work basis employ many 
men who work in gangs of two or more, and because 

their varying experience or proficiency, one man is allowed 
per cent of the total piece-work earnings on each job and 
other 40 per cent; or two men are allowed 60 per cent, 
ther 40 per cent. Very often the percentages are 55 and 
70 and 30, etc. 
When the hours spent by all men in a gang are equal, 
determination of each man’s apportionment is simply the 
duct of the total earnings and his assigned percentage. 
when the hours expended by the 60 per cent operative 
t from those of the 40 per cent workman, as is generally 
ase on any assembly job, the piece-work inspector or 
must calculate the apportionment due each workman 
nultiplying the hours of each by his 60 per cent or 40 
cent efficiency rating to obtain both ratios; the sum of 
ratios is then divided into the total piece-work earnings, 
the resulting quotient is then multiplied by each ratio. 
1e time and energy expenditure incidental to such calcu- 
ns is three times as great as under the method evolved 
the writer from ordinary reciprocal tables and it is felt 
the scheme will be gratefully received in shop and audit- 
office throughout the country which are confronted with 
problems. 


Solution of General Problem 


ample 1—A receives 60 per cent of partnership piece- 
earnings, and works 6.5 hours; B receives 40 per cent 
irtnership earnings, and works 8.5 hours. Their joint 
ngs total $9.60. What should each receive? 





sUAL SOLUTION SoLvTion Tasie I (p. 654) 
6.5 = 3.900 A A B 
5 = 3.400 & 5343" $9.60 
Thar $9.60 5.13 
. 320580 $4.47 
3151 48087 
1.600 $5.129280 
) 1 r 
0 cae 
* See intersection of 6.5 hours (A) 
and &.5 hours (B). 
70 
B 
$1.3151 
3.4 
52604 
39453 
889 $4.47134 
$5.13 Called $4.47 


he hours worked by either operative are in excess of 
10), mentally divide the hours of each operative by the 
number to bring the time within the scope of the table 
yroceed as shown above. 

ted briefly, the apportionment due each workman using 
\ble system explained and illustrated above, is simply 
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the product of the total piece-work earnings of the gang, and 
the figure which is shown at the intersection of the indi- 
cated hours. 

The universal piece-work earnings apportionment table 
(see page 654) is applicable when any number of hours are 
consumed by any men working on an unequal percentage 
basis on a project aggregating any amount under piece-work 
schedules. The calculations in the table cover piece-work 
operatives on the 60 and 40 per cent basis, but are adaptable 
to 55-45 per cent, 70-30 per cent operatives, etc., by multi- 
plying the 60 per cent result reached, as explained below, by 
55/60, or .9167, or by 70/60, or 1.167. 

The ratios shown in the table are for the 60 per cent oper- 
atives. The 40 per cent man receives the balance. All deci- 
mal ratios shown at intersections of the lines and columns 
are calculated for piece-work- earnings of $1 on any project. 
When piece-work earnings constitute multiples of $1, the 
figure at the intersection should be multiplied by such earn- 
ings to obtain the earnings of the 60 per cent operator on 
the given job. 


A Few Specific Examples 


Example 2—A works 36 hours; B 24 hours. 
ings $38. 

Solution-——A, 36 hours divided by 6 equals 6 hours. B, 24 
hours divided by 6 equals 4 hours. Intersection of 6 and 4 
equals .69 $38 equals $26.22 equals A’s earnings; 
$38 — $26.22 equals $11.78 equals B’s earnings. 

Example 3—A works 13 hours; B works 9 hours. 

Solution—A, 13 hours divided by 2 equals 6% hours; 
B, 9 hours divided by 2 equals 4%4 hours. Use intersection 
of 6% and 4%, which is .68, and proceed as in Example 2. 

Example 4—A works 135 hours; B works 115 hours. 

Solution—A, 135 hours divided by 10 equals 13.5 hours 
and divided again by 2 equals 6.75 hours. B, 115 hours 
divided by 10 equals 11.5 hours and divided again by 2 
equals 5.75 hours. Use intersection of 6.75 and 5.75 hours, 
which is .6378, and proceed as in Example 2. 

All the foregoing clearly shows the adaptability of the 
60-40 per cent table for rapidly calculating the earnings due 
the 60 and 40 per cent operatives, working any number of 
hours on a piece-work job aggregating any amount. 

If there are two men of 60 per cent ability and one of 
40 per cent ability in partnership on any job, simply add 
the hours of each 60 per cent man and give each of them 
his pro rata hourly apportionment. 

Example 5—A receives 60 per cent of piece-work earnings, 
totaling $25, and works 12 hours; A, receives 60 per cent of 
piece-work earnings, totaling $25, and works 8 hours; B 
receives 40 per cent earnings, totaling $25, and works 6 
hours. 

Solution—A and A, equals 20 hours, divided by 2 equals 
10 hours. B equals 6 hours, divided by 2 equals 3 hours. 
Intersection of 10 and 3 equals .833. $25 equals $20.83. 
A receives $20.83 divided by 20, or $1.041 per hour & 12 
hours, or $12.49. A, receives $20.83 divided by 20, or 
$1.041 per hour X 8 hours, or $8.33. B receives $25— 
$20.82, or $4.18. 


Total earn- 
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Comments on Autogenous Boiler 
Welding 


By C. W. Carter, Jr. 


ANY boilermakers do not have much faith in autogenous 
welding but experience has shown that welds, properly 
made under the correct conditions prove satisfactory and effect 
great savings in the construction and repair of pressure ves- 
sels. It is essential in getting good results to have welders 
who thoroughly understand the limitations of autogenous 
welding and are extremely careful to see that the materials 
properly fuse together. Welders must also see that the sheets 
are clean; that the proper distance between plates is allowed; 
and that the material is of the best quality in order to secure 
satisfactory results. 

Numerous boiler patches that have come under my obser- 
vation gave good results, but I have also seen patches which 
should have been condemned. The New York state code and 
rules of the A. S. M. E. Boiler Code Committee specifically 
state that any surface welded on boilers must be supported, 
or in case the boiler is repaired by patching, stays must pro- 
ject through a patch before it can be welded. ‘The satisfac- 
tory welding of patches may be obtained by cutting out the 
patched portion, beveling the edge to 45 deg. and also the 
edge of the new patch to be applied. The patch is put in 
place, its size being such that a distance of 5/32 in. is pro- 
vided between the sheet and the patch. Also, the rows of 
staybolts adjoining the patch are cut out to aid in expansion 
and to prevent leaky bolts which would occur after the patch 
was welded in place. Unless this precaution is taken, new 
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Method of Repairing Boiier With Long Vertical Crack Due to 
Freezing 


cracks are almost sure to develop owing to the lack of pro- 
vision for expansion and contraction. 

A locomotive was recently sent to a repair shop for light 
running repairs, and after standing outside the shop for four 
days was finally brought in for repairs. It was then discov- 
ered that the water had not been drained from the boiler but 
had frozen. The gang foreman ordered steam turned into 
the boiler after the dome cap and hand hole plates were re- 
moved as far as possible. As the boilermaker who was cut- 
ting flues at the time heard a loud snap he investigated and 
found the right side sheet had developed a crack 53 in. long. 
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This crack extended vertically from a place just above the 
mud ring upwards nearly to the crown sheet flange as shown 
in the drawing. The stays were 7 in. and 1 in. in diameter 
and had a pitch of 3 13/16 in. Repairs were made by cut- 
ting out the cracked portion including two rows of bolts and 
a section of an old weld as illustrated. The edges of the 
sheets were beveled to form an angle of 45 deg. and the new 
patch fitted, its edges also being beveled to 45 deg. All 
joints were electric welded and up-to-date; the patch has 
proved entirely satisfactory. 


Reclaiming Coil Springs at 
McKees Rocks 


ONE of the most important and interesting parts of the 

work done in the McKees Rocks blacksmith shop of the 
Pittsburgh & Lake Erie consists of the reclamation of 
used coil springs which have developed a permanent set. The 
equiment for handling this work is illustrated in Fig. 1, con- 
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Fig. 1—Spring Tester and Gage with Furnace and Oil Bath in the 
Background 


sisting of a furnace, one end of which is shown at F, gage 
G, oil bath B and testing machine T. 

In reclaiming coil springs the first operation is to heat 
them to a temperature of about 1600 deg. F. in the furnace, 
after which each spring is opened up to the M. C. B. stand- 
ard length in gage G, better shown in Fig. 2. This gage is 
adjustable for different sized springs as indicated, and is also 
adjusted to allow for spring shrinkage in cooling. The 
method of operation is simply to roll the red hot spring into 
the gage and open up each coil by means of spreader tongs 
until the coils are equally spaced and the spring is straight. 
This operation takes but a few seconds when the spring is im- 
mersed in oil tank B for about two minutes, more or less de- 
pending upon the size of the spring. The oil bath is not al- 
lowed to reach a temperature higher than 210 deg. F. 

After withdrawal from the oil bath the springs are tested 
in a testing machine, the essential part of which is 36-in. 
cylinder 7, operated by means of compressed air. It will 
be noted that a heavy guard plate P (Fig. 1) has been ar- 
ranged to cover the coil spring while it is being compressed, 
which eliminates danger to the operators in case the spring 
should fly out of the machine. The pressure to which the 
spring is subjected is proportionate to the reading of gage O 
on the testing machine. Reference to Fig. 3 will show the 
actual pressure on the spring in pounds corresponding to each 
gage reading. 
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In testing, the springs are first closed solid. They are then 
tested for the load limit in accordance with M. C. B. speci- 
fications. For example, a class C bolster spring intended for 
use on cars of 80,000 lb. capacity is required to have a free 
height of 8% in. When pressed solid it measures 6 9/16 in. 
and under a load of 7,400 lb. on the testing machine, its height 








Fig. 2—Adjustable Gage Used in Opening Springs to Standard 
Length 


should be 7% in. Springs not standing the test are rejected. 
This practice has now been followed for a considerable period 
on the Pittsburgh & Lake Erie with successful results. A 
pile of completed springs is shown in Fig. 4, ready for ship- 
ment to the stores department or outside points as needed. 
The cylinder of the air tester is 36 in. in diameter and this 
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Fig. 3—Test Pressures on Coil Springs Corresponding to Indicated 
Gage Pressures 


machine is also used for many other operations in the black- 
smith shop, such as drawing out or upsetting drawbars, rods 
ind so forth. 

It is obvious that when putting through a large number 
f springs the oil in the cooling tank will soon become too 


REPORT SHOWING COILED SPRINGS RECLAIMED AT McKEES 
ROCKS DURING SEPTEMBER, 1922 


Labor and Scrap 





Reclaim Amount 


Material Reclaimed Cost New Overhead Value Cost Saved 
,720 coiled spring, 
weight 60,783 lbs... $2,127.40 $319.08 $395.08 $714.16 $1,413.24 
DETAILS OF THE REPORT 
Weight 
Cost of Each 
Number of Weight Per Spring 
Class Pieces » Amount 100 Lb. Lb. 
side coil, spring ‘*G’’. 799 11,985 $62.32 $.52 15 
itside coil, spring ‘‘G” 790 31,600 94.80 .30 40 
side coil, spring “‘C’’. 236 1,534 13.96 91 6% 
tside coil, spring ‘‘C” 295 6,785 27.14 -40 
side coil, spring ‘““W”’. 227 1,419 12.91 Bh | 6% 
tside coil spring “W’” 373 7,460 34.32 46 20 
Average Average 
CER as diorteawmnacies 2,720 60,783 $245.45 $.35 17% 





t for use. The present arrangement is to have two ‘tanks 
\ hich are used alternately or together as may be needed. It 
proposed to increase the capacity for this work by install- 
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ing an automatic cooling system for the tank B, Fig. 1. In 
fact a cooling tank for the new system has already been 
installed as shown in C (Fig. 1). This tank is made of cast- 
iron with copper cooling coils on the inside through which 
water constantly flows. A 10-in. water pump will be installed 
to force oil from the top of the oil tank B up through the cool- 
ing tank C and thence back to the bottom of tank B. This 
arrangement will prove effective in increasing the capacity 
to handle spring work, also enabling a more even temperature 
to be maintained in the oil tank. The extent to which this 
reclamation of coil springs is carried on at McKees Rocks is 
evident by a study of the preceding table showing savings 
effected. The total amount saved in September, which may 
be considered a representative month, is given as $1,415.24, 
2,720 coil springs having been reclaimed. The cost of these 








Fig. 4—A Pile of Reclaimed Coiled Springs Ready for Shipment 


springs new would have been $2,127.40, whereas the total 
reclamation cost, including $395.08 scrap value and $319.08 
for labor and overhead, was only $714.16. Details of the 
springs reclaimed are also given in the table. 


Two Boiler Shop Devices 


By C. E. Lester 


COMBINATION beading tool and finished bead gage 
that may be dimensioned in accordance with the stand- 
ard practice on each individual road is shown in Fig. 1. This 
gage is valuable for use in the manufacture of beading tools, 
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Fig. 1—Combination Gage for Beading Tools and Beads 


setting flues to the proper length and testing the finished con- 
tour of the beads. 

It is more or less impractical to attempt the design of one 
standard beading tool that will fulfil all the requirements in 
various localities and under varying conditions as well as to 
satisfy the pronounced ideas that many boiler makers have 
on the subject. However, there are but three prime factors 
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in the construction of a beading tool that will form a perfect 
bead. These are: first, a predetermined fixed length of flue 
outside the sheet to form a bead; second, a standard gage 
thickness of flue that runs true to gage; third, a forming 
recess in the beading tool that is of the exact size to form a 
perfect bead, taking into account the amount that the flue 
will upset in working. 

Auxiliary to these prime factors, there are needed in the 
making of a correctly designed beading tool (a) a forming 
recess in the tool parallel to the axis of the tool; (b) a former 
narrow enough to conform its movement to the small diameter 
of the flue without marking or cutting the bead; (c) a former 
with two convex surfaces for the same reasons. 


Narrow Working Surface Needed 


In the rotary movement of the air hammer necessary to 
turn the bead without making a burr inside the flue, it will 
be found that the working surface of the former, as illus- 
trated, must be very narrow, otherwise the tool is handled 
with difficulty and puts rough ridges in the beads. The 
curve of the thumb is purely a matter of personal preference. 
‘For those who desire the flue beaded straight down without 
flaring, a comparatively straight thumb will suffice. For 
those who first flare the flue, the thumb may vary from nearly 
straight to one curved to strike the inner surface of the flue 
on the opposite side. This latter type prevents ‘“‘curling” the 
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Fig. 2—An Effective Form of Power-Driven Flue Cutter 


air hammer so much that the heel of the tool cuts the sheet. 
This particular feature has some merit in it with an un- 
skilled man handling the tool; otherwise none. 

Due to the severe service that beading tools receive, they 
rapidly become worn and over sized, requiring repairs, or 
rather frequent dressing if flue work is kept standard. It is 
believed that a gage of the general description of the one 
illustrated in Fig. 1 should be in the hands of the tool room 
foreman, boiler shop foreman and boiler inspector. The 
tools should be frequently checked and kept to gage. Work- 
men should be required to draw beading tools on tool checks 
and return them at the end of every job that each tool be 
checked by the gage before reissuing. 

Removing Old Flues 


The old style of ripping and closing in flues preparatory 
to removal is a practice so well known that a discussion of 
the operation would be without interest. The tools simply 
comprise a flat chisel, ripper, “oyster knife,” and hammer. 
This method is practically universal when removing a single 
defective flue and is still in vogue on some of the less pro- 
gressive railroads when removing full sets of flues. The use 
of a power-driven rotary cutter for cutting off flues just in- 
side the front sheet is by far the best and most economical 
method of removal. In fact, the use of this type of cutter is 
rapidly superseding all other methods. The cutter, illus- 
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trated in Fig. 2, is but one of several of the same general 
type. It gives good results and has merit in its simplicity. 
Referring to the illustration, 1 is squared shank of a round 
piece of steel provided with a 7%-in. eccentric hole carrying 
tool holder 2 and hardened tool steel cutting point 3. The 
cutting point is held in place by set screw 4. The steel ring 
5, recessed to extend over a flue bead, is a force fit on the 
body of the tool and provides for cutting flues at the proper 
point. From Section AA it is evident that revolution of the 
spindle clockwise will cut a flue and counter-clockwise will 
release the cutting point allowing the tool to be removed. 


Pennsylvania to Make Extensive Additions to 
Altoona Works 


HE Pennsylvania System has announced the program for 
extensive improvements to be made at Altoona, Pa.., 
including the construction of two extremely large repair 
shops and the electrification of the heavy grades west of 
Altoona. The first of the improvements will be made at 
Juniata shops and includes the building of a new erecting 
and machine shop, 340 ft. by 670 ft., including a midway 
crane runway with a 105 ft. span and 715 ft. long. This 
large shop will be devoted to repairing and building loco- 
motives, and will accommodate 49 locomotives at one time. 
The framework will be of steel and the walls of brick. The 
locomotives erecting bays will have two 250-ton capacity 
electric traveling cranes for lifting locomotives, and six 15. 
ton capacity cranes for lighter work. The machine hays will 
have two 25-ton capacity cranes, together with jib cranes of 
from 1 to 8 tons’ capacity. 

There will also be erected a reinforced concrete storehouse. 
three stories high, with basement, which building is to be 60 
ft. by 400 ft. A crane runway for handling material will 
also be erected with a 95-ft. span and about 600 ft. long. 

The building of the shop and storehouse will necessitate 
changes in the existing buildings as follows: the scale shop 
will be moved to a new location and will be changed to a flue 
shop, the machinery now in the scale shop being transferred 
to the present paint shop. The present storehouse building 
will be moved to a new location and will be used as a cab 
shop. The present erecting shop will be changed to a paint 
shop, while machinery will be installed in the present paint 
shop and the name changed to Machine Shop No. 2. 

At the Altoona car shops will be located facilities for pre- 
paring repaired locomotives for service. The present circular 
building, known as the freight car shop, will be remodelled 
and 15 stalls will be used as a finishing shop. East of this 
shop will be located the necessary ash pits and coal handling 
facilities. 

Further additions to the shops at Altoona will be mac 
following the electrification of the heavy grade west of th 
city. After the electrification is completed, the roundhous 
at Sixteenth street, Altoona, will be abandoned. On the s1! 


of the roundhouse a duplicate of the erecting and machi! 
shop at Juniata will be built and the present erecting shiv 
at the Altoona machine shop 
other departments. 


will be fitted up for the use 
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NEW design of locomotive stoker, known as the du 
A Pont-Simplex type, has recently been developed by the 
Standard Stoker Company, New York. The principal 
features of the machine are clearly shown in the assembled 


view, Fig. 1. When applied to the locomotive the tender 
trough, shown at the right, is built into the floor of the tender. 
The engine is located under the cab deck and the vertical 
conveyor and housing, shown at the extreme left, are placed 
against the inside rear wall of the firebox, the housing being 
just above the level of the grate. 

[he operation of the stoker is briefly as follows: Coal 


from the tender drops into the trough below the tender deck 


The du Pont-Simplex Locomotive Stoker 


out to insure continuous operation with the minimum of 
maintenance. The tender trough is of steel plates and angles 
and is so secured that it may be removed when the engine and 
tender are separated. A cast-steel gear casing at the rear of 
this trough drives the entire horizontal conveyor screw which 
delivers the coal into the vertical housing. The coal drops 
from the tender into the tender trough through a longitudinal 
slot in the deck. Sliding plates permit closing off the coal 
entirely from the trough, or allow admission to any section 
desired. The crusher consists of a heavy stvel casting with 
rearwardly projecting spikes at the front of the tender trough, 
against which oversize lumps of coal are broken. The por- 

















Fig. 1—Assembled View of du Pont-Simplex Stoker 


gravity and is moved forward by a screw conveyor which 
irries the coal through a crusher and into a covered trough 
‘tending forward under the engine deck and mud ring. At 
ie front of this trough the coal is delivered into a housing 
ntaining a vertical lifting screw, which raises the coal until 
overflows onto a horizontal surface, from which it is dis- 
ibuted to the various portions of the grate by continuous 
‘am jets manually controlled. The amount of coal fired is 
termined by manual control of the speed of the driving 
engine and its distribution to various parts of the firebox is 
‘ected by manipulation of the valves controlling the steam 
pply to the jets. 
The construction of the stoker has been carefully worked 
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tion of the conveying system between the locomotive and 
tender is made in two parts, one of which slides inside the 
other. The entire construction is such that the tender may be 
backed away from the locomotive without disconnecting any 
portion, or removing any bolts. A section of the locomotive 
trough is open at the top and provided with a slotted cover 
through which the movement of the coal may be seen. This 
is very helpful to the operator. 

The vertical, cylindrical housing into which the coal is 
discharged from the horizontal conveyor has a vertical screw 
which makes two revolutions to one revolution of the horizon- 
tal screw. This avoids any possibility of choking when the 
coal changes its direction of movement. The weight of the 






locomotive trough and the vertical housing is carried directly 
on the locomotive frame. 

To adapt the vertical housing to various designs of loco- 
motives, it is made in two parts, the lower half of standard 
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until the obstruction is crushed, after which the engine wil! 


make one or two revolutions at increased speed, droppin: 


back at once to its normal rate. The amount of reserve powe: 
is ample to crush the hardest fuel employed and the design is 
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Fig. 2—Side Elevation Drawing Showing Arrangement of Parts on the Locomotive 


construction, and the upper of variable length to suit the 
grate of the locomotive to which it is applied. The lower 
section contains the gears which transfer the motion of the 
driving engine shaft to the vertical screw. The construction 
is such that it is impossible for any of the coal dust to work 
into the gear housings. Even if moisture is carried over with 
coal, the water can drain from the trough before it can gain 
access to the gear casing. The gears are all steel with cut 
teeth and run flooded in oil. 


The upper portion of the vertical housing extends above 
the level of the grates, and would be subject to overheating if 
provision were not made to protect it. For this reason the 
vertical section of the housing is enclosed in a cast-iron pro- 
tecting grate with an air space between. ‘This protecting 
grate is provided with slots through which air is drawn from 
the ash pan by the stack draft when the locomotive is run- 
ning. This air serves a dual purpose, preventing overheating 
of the protecting grates, and supplying above the fuel bed an 
amount of air sufficient to furnish the oxygen necessary for 
the combustion of the volatiles from the coal. 

The coal as it rises to the top of the vertical housing over- 
flows on the upper surface of the protecting grate. From 
this surface it is blown into the firebox and down upon the 
surface of the fire by steam jets. These steam jets are divided 
into five groups, each group being controlled by a separate 
valve, and by manipulation of these valves varying amounts 
of coal may be discharged to different portions of the grate 
so as to maintain an even and uniform depth of fuel bed. 
The control valves are placed in a convenient position on the 
boiler front where they may be readily reached by the 
fireman. 

The driving of the stoker is effected by means of a two- 
cylinder, double-acting, slow-moving engine and the amount 
of coal discharged by the stoker is controlled by varying the 
speed of the engine. During normal operation and when 
normal run of mine coal is being fed, this engine runs along 
with very low cylinder pressure, the throttle valve being only 
slightly open. If an unusually large or hard lump of coal 


reaches the crusher plate, the speed of the engine will be 
checked and the pressure in the cylinders will rapidly rise 





such that all parts have sufficient strength to permit the 
engine to be abruptly stopped when running at delivery speed 
without anything giving away. 

The design of the engine, as will be noted from the illus- 








Fig. 3—The Vertical Housing Is Carefully Designed to Prev 
Coal Dust or Water from Reaching the Bearings 


trations, is extremely simple and rugged. The crank s!: ‘tj, 
connecting rods, cross-heads and valve gear are all enc! -«d 
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in a box casting, the cover of which is made of sheet metal 
for easy removal to provide accessibility. With the exception 
of the cylinders, all working parts are lubricated by splash 
lubrication. The box and the cover are of such a design as 
to avoid loss of oil and to prevent admission of dust to the 
enclosed box itself. 

The valves of the engine are of the piston type, each driven 
by a single eccentric. It is necessary in any stoker to be 




















Fig. 4—Top View of Stoker Engine 


ible to reverse the driving engine to loosen a jam, and to ef- 
ect this a simple outside valve is provided which inter- 
hanges the functions between the inlet and exhaust passages 
of the engine. 

At each end of the crank shaft of the driving engine is a 
universal joint, which on the rear side connects to the driving 


Convenient Speed 


HE new speed indicator No. 748, placed on the market 
by the Brown & Sharpe Manufacturing Company, 
Providence, R. I., is designed to determine accurately 











Re Sit gage 





Brown & Sharpe Speed Indicator No. 748 


revolutions of shaftings, motors, etc., in either direction 
d measure both high and low speeds equally well. The 
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shaft for the horizontal conveying system. A slip joint is 
provided to allow for the movement between the tender and 
the locomotive which occurs when rounding curves or pass- 
ing over uneven track. This joint, like the conveying system 
between the locomotive and tender, can be disconnected with- 
out removing any bolts or other fastenings. 

The universal coupling on the forward end of the driving 
engine crank shaft is connected through universal couplings 
to a short section of a shaft on the end of which is the first 
gear of the enclosed train which drives the vertical screw. 
The details of this drive are clearly indicated in the illus- 
tration and have been referred to above. 

One of the special features of the stoker is that the coal is 
delivered into the firebox at a relatively low level. This 
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Fig. 5—Section Through Engine, Showing Simplicity of Construction 


method of delivery, together with the downwardly directing 
force of the steam jets, it is stated, avoids fuel losses due to 
the fine particles being swept above the arch by the action of 
the draft before being consumed. The continuous introduc- 
tion of the fuel is also claimed to be a decided advantage 
from an operating standpoint. 

Extreme care has been used in the design of this stoker to 
avoid all elements of weakness which have apeared in past 
practice. The flexibility of the arrangement provided by the 
universal couplings and slip joints makes it relatively easy to 
apply the standard design to the many varying types of 
locomotives. Only 14 parts in the entire stoker have variable 
dimensions for different installations, the rest being standard 
for all sizes and types of locomotives. 


Indicating Device 


design of this indicator is new. It has few parts and is 
simple in operation. The readings are taken from one side of 
the indicator, which can be quickly set at zero for repeated 
use. 

The indicator registers up to 5,000 revolutions by every 
5 revolutions, although speeds much faster than 5,000 r.p.m. 
can be readily determined. ‘The two arrows on the face of 
the dial indicate the figures to use for the different directions 
of rotation, eliminating any confusion. The figures showing 
through the small round windows on the dial read every 5 
revolutions direct. The small inside dial is quickly turned to 
0 for repeated use by the knurled knob on the back of the 
indicator. 

The fibre handle is especially shaped to fit the hand and 
the fibre is an insulation against electricity. The working 
parts are enclosed in a heavily dull-nickeled case. Three 
points are furnished as shown: a steel point for ordinary 
speeds, and rubber points for high speeds. All projections, 
rough edges, and corners which might interfere with its ready 
use have been eliminated. It is light, easily handled, and 
convenient to use. 
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Flexible Metallic Steam Heat Connections 


URST steam hose are the cause of constant trouble in 
passenger train service, not only resulting in delays to 
trains, steam heat failures and frequent freeze-ups, but 

requiring a continual and excessive maintenance expense in 
rubber hose renewals. It has long been recognized that a 
practical substitute for steam heat hose is needed. The de- 
mands upon any steam-hose substitute require perfect flex- 
ibility, particularly when under high pressures; a device 
easily attached to a car, in which there will be no necessity 
for adjustments or tightening up of packing; and one that 
will be economical in service without continual maintenance 
expense. 

A flexible metallic conduit has been designed by the Vapor 
Car Heating Company, Chicago, to meet these requirements 
and it has been in successful use on a number of roads 
during the past winter. 

This conduit is constructed on a different principle from 
any flexible joints heretofore used in car heating. The ball 
and casing members are not themselves in direct contact 
and the only friction on the ball is that from the gasket, 
which maintains a tight seal between the two members under 
the action of the internal steam pressure. Wear in the 
outside bearings has no effect on the tightness of the joint. 

















Vapor Metallic Steam Heat Connection 


The tendency for the two parts of the joints to separate 
under internal steam pressure is prevented by the use of a 
universal or gimble joint arrangement supported by steel 
bearing pins which rock in graphite-lubricated steel bush- 
ings. The pins and bushings in which they rotate are out- 
side of and away from the steam conduit itself, and are in- 
expensive and easily renewed when necessary. In the double 
acting joint used at the top of the connection, the ball mem- 
ber forms a loose fit in the straight sleeve miember. 
The two are held together in their relative positions 
by an external horizontal ring D and yoke C, carried on 
four steel bearings or pins J arranged in pairs and operat- 
ing at right angles to each other, one pair bearing in the 
sleeve member A and the other in the ring D. This ar- 
rangement permits of a swinging or rocking movement of 
30 deg. in any direction from the vertical. 

The single-acting joint used at the bottom of the con- 
nection operates the same as the double-acting top joint 
except that the trunion pins of the yoke C have their bear- 
ings directly in the sleeve or casing member and the joint 
can rock in only one direction, 30 deg. up or 30 deg. down 
from the horizontal. 

The ball members of the upper and the lower joints are 


each free to rotate in the yoke and on the gasket about the 
axis of the steam passage through the joint. This twisting 
movement, together with the rocking movements provided 
by the outside suspension pins, gives complete universal mo- 
tion between the two ends of the conduit. 

The ball joints are each packed with a tough, flexible 



































Details of the Universal Joint 


“follow-up” gasket E which makes a steam tight joint be- 
tween the ball B and the surrounding sleeve A. The gasket 
carries no weight and is only subjected to the pressure of 
steam behind it, plus the spring tension. As wear takes 
place, either on the gasket or on the outside bearing pins, 
the gasket “follows-up” and the steam pressure keeps it 























Sectional View of the Assembled Connection 


tight until it is entirely worn out. The higher the pressure, 
the tighter the joint because the steam pressure blows the 
gasket into the leak, thus keeping it automatically sicam 
tight. 

Either of the joints may be separated by unscrewing the 
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two opposite bearing pins. 
applied when required, and the joints quickly re-assembled. 
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A new gasket can then be easily 


[he threaded ends of the brass balls are provided with 


internal lugs for connecting or disconnecting the balls and 
the ve rtical tube member. 


It will be noted that provision is made in the lug on the 


top joint casing for a chain attachment from the top joint 


to the car body or platform, as an added precaution to 
revent any part of the joint falling on the track in case of 
the possible breaking of a weak thread on the end of an old 
r weak train line pipe. A breakage groove is also turned 


around the outside of the horizontal nipple end of the lower 
joint, just back of the hose coupler head. ‘This is done to 


insure a safe place to break, should two cars break apart 
while running. The flexible joint connections would thus 
remain in place on the cars, held up from the track by the 
flexible link support. 

This flexible link support also serves to provide for the 


Regrinding Swing 


HE principal advantages claimed for the regrinding 
T swing gate valve, two views of which are shown in Fig. 
1, include (1) no obstruction to the steam flow, or 
lange of direction; (2) higher effective working pressure 
of steam flow are possible than with an ordinary 
mushroom valve; (3) ease of valve operation is secured due 
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egrinding Swing Gate Valve in Closed and Open Positions 


to the special toggle lever movement; (4) the valve disc is 
e.dily accessible for regrinding purposes without dismount- 
In: the valve. 

s indicated by the name, the valve seat may be ground 


Wiijout dismounting. The valve seat is at right angles to 
the horizontal axis of the body. Closing is effected by the 
dis rigidly connected to the swing link centered on a shaft. 
Attached to the swing link is a threaded disc stud, secured 
to he valve disc by means of a disc nut. The disc is de- 
sig ed to insure perfect seating of the contacting surfaces 
The purpose of the spring shown is merely to prevent vibra- 
tio. of the disc and at the same time give a slight flexibility 


of «peration. 
pening and closing the valve are accomplished by means 
sliding carriage which moves at right angles to the hori- 
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drainage of condension from the connection when uncoupled, 
without danger of its dragging on the track. 

The flexible metallic conduit is easily attached to the car. 
It may be used with the present 114-in. end valves, or by 
eliminating the adapter fitting it may be used with 2-in. 
port end valves. The 2-in. port steam couplers may also 
be used later, if desired without purchasing new joint 
equipment, by simply cutting off the angle end of the lower 
joint sleeve and re-threading with 2-in. threads. 

On a recent test made in railroad service a train was 
equipped with the flexible metallic conduit, fitted with 2-in. 
port end train pipe valves and 2-in. port steam couplers, 
with which it was demonstrated that the usual delays in- 
cident to getting steam through to the rear of the train were 
eliminated. The drop in pressure towards the rear of the 
train averaged only about one pound per car, as against an 
average of about five pounds where the present standard 
connections with rubber hose are used. 


Gate Type Valve 


zontal axis of the body. ‘This carriage slides practically with- 
out friction. It is rigidly attached to the vertical sliding spin- 
dle and can be made to move up and down by turning the 
hand wheel. A forked link is connected by pins with the 
sliding carriage and the swing link. This forked link is 
inclined slightly from the horizontal and forms with the slide 
a toggle lever exerting pressures in both the swing link 
and the disc, thereby forcing the disc against the valve 
seat. Lugs are provided in the housings for limiting the 
downward movement of the slide in cases where the piston 
rings are excessively worn. 

In order to grind the valve seat, the bolts binding the bon- 
net to the housing are both removed. Then the pin con- 
necting the forked link and the swing link is removed and 
all the internal parts are taken out with the exception of the 
swing link and the valve disc. The grinding operation is 
performed in the customary manner (Fig. 2) by adjusting a 
suitable wrench in the end of the disc stud, an extension of 
the wrench fitting into one of the holes provided around the 








Fig. 2—Drawing Iliustrating Method of Grinding Valve Seat 


circumference of the valve disc. By rotating the disc alter- 
nately, clockwise and counterclockwise, at the same time ex- 
erting pressure against the valve seat, the latter will be 
ground. 

The valve disc in its high position, is so located that the 
valve seats are above the flange of the valve body when the 
bonnet is removed. Thus the rings are conveniently accessible 
and can be readily inspected whenever necessary. This valve 
is made by the Schutte & Koerting Company, Philadelphia, 
Pa. 
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Improvements Made in Quick-Change Chuck 


HE McCrosky Tool Corporation, Meadville, Pa., has 
T made improvements recently in what is known as the 

Wizard quick-change chuck. These improvements have 
demonstrated their value over a considerable test period and 
the new chuck is now ready for the market. The illustration 
shows in the lower view the improved chuck with the collet 
just entering. In the upper view the collet is locked firmly 
in place. 

The improvements in the new chuck are designed to provide 
greater strength, simplicity and ease of operation than the 
original chuck possessed, although these were the features of 
the original design. The McCrosky improved Wizard chuck 
consists of only two main parts, a driving body with a Morse 
taper shank to fit the drill press spindle, and a slotted collar 
to hold the collet up in the driving body. This collar is 
straight and uniform in shape and is hardened all over. The 
bayonet locking slots in the collar that admit the driving lugs 
of the collet are now so designed that the collet can be inserted 
or released with one hand without slowing or stopping the 
machine. 

No mechanical skill is necessary. ‘To insert a tool the 
operator simply pushes the collet into the revolving chuck. 
The positive automatic latch locks it instantly. Releasing is 


likewise said to be rapid and easy. A slight pressure of the 
thumb and forefinger on the knurled collar of the chuck re- 
leases the collet instantly and allows it to drop into the opera- 

















McCrosky Wizard Quick-Change Chuck 


tor’s hands. All styles and sizes of McCrosky Wizard collets 
will fit the new chuck. 


Double End Staybolt Threading Machine 


YHE machine, illustrated in Fig. 1, is made by the Cleve- 
land Automatic Machine Company, Cleveland, Ohio 

and designed to thread reduced center forged or rolled 
locomotive boiler staybolt blanks, on both ends at the same 
time. By this method there is no loss of time passing the 

















Fig. 1—General View of Cleveland Double End Staybolt Machine 


die over the center part, the amount of time required to com- 
plete any length of staybolt being only that necessary to 
thread the longest end. 

Also, on account of the hopper magazine the operation of 
the machine is continuous, not being subject to delay as in 
the case of machines where the staybolts are chucked by 


hand. By means of a small independent vertical conveyor 
each staybolt is carried from the main magazine down in line 
with the threading dies to be gripped and this continues until 


the magazine M is empty. 

Because of threading from both ends the staybolt must be 
gripped in the center. For this reason the gripping jaws are 
floating so that the two ends of the staybolt may be presented 
to the dies in accurate alinement regardless of the center part, 
which is always somewhat out of true with the ends. This 





means that the threaded ends in the rough can be over 1/16 
in. out of line and still the dies thread both ends in line with 
one another—a great saving in forging. 

The gripping jaws are composed of an upper half N (Fig. 
2) and a lower half pivoted on stud O and opened or closed 
by toggle mechanism P operated by levers Q and suitable 
cams. 

In setting up a job a master staybolt or long thread gage 
is inserted in the die heads, one of which is closed upon the 
gage, and then by a fine adjustment provided, the other die 
head is brought to a position where it may also be closed upon 














Fig. 2—Close-Up View Showing Chuck Details 


the gage which sets the die heads so that continuous lead 
be produced. The lead screw which is mounted back of th 
die spindles is driven by gears at E (Fig. 1) direct from the 
die spindle at the left. 

The two die slides F and G (Fig. 1) are controlled by the 
lead screw during the cutting stroke and when the dc:ired 
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length of thread has been cut, the die heads are opened. When 
the return stroke is nearly completed and the die heads just 
clear of the work, the jaws open and move backward, ejecting 
the finished staybolt which drops into the pan and another is 
lowered from the magazine M. 

Referring to the machine (Fig. 1) the pulley at the left 
drives a shaft extending through the inside of bed to the right- 
hand end and from this main driving shaft the die spindles 
are driven by gears at A and B, the feed shaft C by spiral 
gears, and from shaft C the cam shaft in the rear is driven by 
change gears at D. 

Part of the backward movement of toggle mechanism opens 
the jaws, and the balance ejects the finished staybolt and 
withdraws the slide upon which the jaws are mounted, al- 
lowing another staybolt to be lowered from the magazine to 
a position in line with the die heads. 

The forward movement of toggle mechanism advances the 
slide with the open jaws until they are in position to close on 
the staybolt, at the same time seating the staybolt into V 
blocks at each end just in front of the die heads, aligning the 
staybolt with the dies. The jaws then close, gripping the 
staybolt securely. A heavy spring cushion at the top of toggle 





RAILWAY MECHANICAL ENGINEER 665 


lever allows for slight variations in diameter of bolts where 
the jaws grip. 

The machine is equipped with a safety pin which will shear 
off in case of trouble from staybolts which are too much out 
of shape to be used. Cutting oil is pumped through both 
die heads, providing a heavy stream washing away chips, 
cooling and lubricating the chasers. Change gears regulate 
the cam shaft to suit different lengths of threads to be cut. 

A lever at the left-hand end controls the starting and stop- 
ping of the machine through a friction clutch. 

The machine is entirely automatic and threads staybolts up 
to 1 5/16 in. in diameter from 7 in. to 18 in. long. 

The production time is 35 to 60 seconds per staybolt, de- 
pending upon the diameter and length of thread. The maga- 
zine only requires filling every 50 to 55 min., depending upon 
the size of the staybolts. 

Adjusting the machine when changing from one length or 
size of bolt to another is a simple operation, as the two ad- 
justable die head spindles can be moved longitudinally and 
located in a few minutes’ time. The magazine is also adjust- 
able for the different lengths to accommodate the location of 
the die heads. 


Small Vertical-Type Air Compressors 


HE Ingersoll-Rand Company, New York, announces a 
new line of small vertical air compressors known as 
Type Fifteen. In addition to plain belt drive, each of 

the four sizes is built as a self-contained electric motor out- 
fit, driven through a pinion and internal gears, or by employ- 
ing a short belt drive arrangement. The compressing end 
and electric motor of both gear and short belt-drive units are 
furnished mounted om a common sub-base, so that they are 

















In. by 3-In. Air-Cooled and 42-In. by 5-In. W ater-Cooled 
Ingersoll-Rand Air Compressors 


in no way dependent upon the foundation for correct aline- 
Ment. 

Several noteworthy features of construction have been in- 
corporated, of which the constant-level lubrication system is 
the most important. Others include the constant speed un- 
lov ler for plain belt-drive machines; the centrifugal unloader 
for start and stop control machines; and the increased size of 
the water reservoir cooling pot. 

he lubrication of small vertical compressors employ- 
in» the enclosed crank case and splash system has often been 

irce of concern wherever oil in the air is a serious menace. 
Th tendency of the old system has been to feed too much, 
re-ulting in the discharged air containing excess oil, or too 
lite, causing scored cylinders, excess loads and burned out 
ee. rIngs., 

; with the ordinary splash system, the base of the com- 
pressor forms an oil reservoir for the constant-level system. 


‘ver, with this system, pet cocks determine the maximum 


and minimum amount of oil in the reservoir. Above this 
reservoir and directly underneath the connecting rod is a 
constant-level pan. Oil is pumped from the reservoir into 
this constant-level pan through a unique oil pump. Re- 
gardless of the amount of oil in the reservoir, so long as it 
is somewhere between the high and low level pet cocks, this 
system will function, insuring a constant-level of oil in the 
pan. A projecting stem on the connecting rod dips into this 
pan and distributes just a sufficient quantity of oil for proper 
lubrication. 

The constant speed unloader controls the unloading of the 
compressor by automatically opening the inlet valve when the 
receiver pressure rises above that at which the unloader is set 
to operate. When the receiver pressure has fallen a prede- 
termined amount, the unloader automatically releases the 
inlet valve and allows the compressor to return to work and 
thus build up the receiver pressure again. 

The centrifugal unloader allows the compressor to start 
under “‘no load” such as is essential when automatic start and 
stop control is used, and permits the electric driving motor to 
come up to full speed before the load is thrown on auto- 
matically. This unloader accomplishes its purpose by hold- 
ing the inlet valve open until the motor has reached full speed. 

The smallest size is built with either ribbed cylinder for air 
cooling, where the service is intermittent, or a water-jacketed 
cylinder of the reservoir type for constant service. All other 
sizes are built with the water jacket of the reservoir type. 
The belt and electrically-driven machines include the 3 in. by 
3 in. air-cooled, the 3 in. by 3 in., the 3% in. by 4 in. and 
the 4%4 in. by 5 in. water reservoir cooled machines. 


Tue Day’s WorK ON THE NEW YorK CENTRAL.—This is 
the title of a display advertisement recently published by the 
New York Central reading as follows: From midnight to mid- 
night the New York Central Lines haul 100,000,000 ton-miles of 
freight. A ton-mile, the measure of transportation, is one ton 
moved one mile. A hundred million ton-miles are equivalent 
to moving a ton a distance greater than from the earth to the 
sun; or of moving 4,000 tons [a train of 80 large cars] around 
the world. In the same twenty-four hours the passenger trains 


record 10,000,000 passenger-miles, the equivalent of carrying more 
than 10,000 passengers from Chicago to New York. The day’s 
work of the New York Central Lines is about one-tenth of the 
rail transportation of the United States, and is greater than that 
of all the railroads of England and France combined. 





The Finnish Railway Board has asked a Swedish factory to 
submit an estimate of the cost of introducing ball bearings on 
Finnish railway cars. 


Milo S. Ketchum, director of the Civil Engineering Depart- 
ment of the University of Pennsylvania, has been appointed dean 
of the college engineering, and director of the Engineering 
Experiment Station of the University of Illinois. 


The Republic of Poland has purchased 7,504 European type 
freight cars from the United States War Department, according 
to an announcement made in Washington recently. These cars 
were ordered during the war for use by the American army. 


The recent report that Russia had cancelled her orders for 
locomotives from abroad is said to refer to 608 heavy locomotives, 
the reason for the cancellation being that many of the bridges 
on the Russian railways are badly damaged and would not be 
able to support the weight of these locomotives. 


“yz 


The first of a new type of locomotive—known as the “K 
class—with a weight in working order of 103% tons, has been 
completed in the Victcrian State Railway workshops at Newport, 
Melbourne. The Railway Commissioners’ construction programme 
provides for the building of ten of these engines at the Newport 
workshops within twelve months. This class of engine has a 
tractive force of 26,193 lb. It is of the eight-coupled type, and 
will be used exclusively for goods traffic. 


The Railway & Locomotive Historical Society has issued 
Bulletin No. 3, a pamphlet of 54 pages, filled with reminiscences 
of old locomotives mostly those of New England roads, though 
space is given to the full story of the “General” of the Western 
& Atlantic, and the tragedy of the Andrews raiders of 1862. 
The illustrations include the “Uncle Tom,” a 4-2-2 locomotive 
(with tender on the same frame) of about 18 or 20 tons, which 
flourished on the Fitchburg & Worcester Railroad about 1850- 
1860, and a number of others equally interesting. It is said that 
about 1843 Hinkley & Drury built a good many of this type. 
Charles E. Fisher, president of the society, 152 Harvard street, 
Brookline, Mass., desires information for a history of the early 
locomotives of the New York, New Haven & Hartford and of 
its predecessor companies in Connecticut. 


Handbook of United States Safety Appliances 


In response to demand from the members, another edition of 
the small Safety Appliance Handbook, covering all classes of 
cars and locomotives, for use of inspectors and others, similar to 
that issued in 1915 by the Master Car Builders’ Association, re- 
vised to date, has been issued: by the Mechanical Division of the 
American Railway Associati These books will be supplied on 
requisition to members or others by the secretary. 


Tilinois Central Roundhouse at Council Bluffs Partially 
Destroyed by Fire 

Fire broke out in the roundhouse of the Illinois Central at 
Council Bluffs, Iowa, on October 16, presumably due to defective 
electric light wiring which ignited the roof of the building and 
destroyed all of the wooden parts of the structure. Eight engines 
were in the building at the time of the fire. The total damage to 
the engines and the roundhouse is estimated at $21,000. 


Enginemen Urge More Rigid Locomotive Inspection 


More rigid enforcement of the safety appliance and locomo- 
tive inspection laws was urged by counsel for the Brotherhood 
of Locomotive Engineers and Brotherhood of Locomotive Fire- 
men and Enginemen at a conference with President Harding on 
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October 11. The President was teld that the condition of railroad 
power and equipment is such as to constitute ‘a menace to the 
traveling public” and that many railroads are disregarding the 
safety laws. They asked the President to compel the railroads 
to observe the requirements of the laws. The President pointed 
out that he had recently recommended to Congress an appropria- 
tion for additional inspectors for the Interstate Commerce Com- 
mission, but that this item was omitted from the bill as it was 
passed. 


Prospective Large Equipment Inquiry from 
Argentina 


_The La Plata Meridiano Railway, owned and operated by the 
Province of Buenos Aires, Argentina, has been authorized to con- 
struct and equip 650 kilometers of new lines provided proper 
financial arrangements can be made, according to a cablegram 
received by the Bureau of Foreign and Domestic Commerce, 
Originally bids were to be opened October 31, but the date has 
been put off to December 31. Some of the equipment includes 
44,300 tons of 31 kg. rails; 470, 30-ton covered-goods wagons; 
30, 30-ton open-goods wagens; 50, 30-ton flat cars; 130, 30-ton 
cattle cars; 27 Pacific type locomotives; 10 first class, American 
type passenger cars; 10 second class, American type passenger 
cars; 39 baggage cars; machinery to equip the shops and 
numerous miscellaneous items. 


Improper Billing for Foreign Car Repairs 


The American Railway Association has issued a circular call- 
ing attention to the lack of compliance with the rules regarding 
billing for foreign car repairs and determining the responsibility 
for damage to foreign equipmert necessitating repairs. This 
difficulty, the circular states, is largely due to incomplete super- 
vision, lack of knowledge of the rules on the part of local shop 
officers and, in some instances, to improper practices. Railroad 
executives are urged to provide such supervision as will insure 
the proper observance of the Rules of Interchange with respect 
to repairs to foreign cars and billing therefor. 

The Mechanical Division of the association has a small force 
of inspectors investigating these conditions. This work will be 
continued and in addition to calling the attention of the officers 
of the railroads concerned to the conditions found, similar reports 
will be made quarterly to the board of directors of the association 





Shop Strike Leaders Ask for Jury Trial in 
Injunction Case 


Leaders of the recent strike of railroad shopmen, named in the 
temporary injunction obtained by Attorney General H. M 
Daugherty, will seek a trial by jury in an effort to balk the 
government’s move for a permanent restraining order. This 
announcement, which was hinted at in recent Federal Court 
proceedings at Chicago, was definitely made on October 13 by 
Donald R. Richberg, attorney for B. M. Jewell and the other 
strike leaders. Mr. Richberg formally. presented his motion for 
this procedure to the court on October 16. 

At the same time it became known that a motion by Blackburt 
Esterline, assistant solicitor general, that hearings on the govert- 
ment’s request for a permanent injunction be referred to a master 
in chancery, was granted by Judge James H. Wilkerson. ; 

J. M. Dickinson, secretary of war under President Taft and 
formerly counsel for the Illinois Central, has been apointed 
special assistant to Attorney General Daugherty and placed i? 
charge of the government’s case against the strike leaders. The 
appointment of Mr. Dickinson is part of the announced p!an f° 
prosecute vigorously the injunction suit now pending before 
Judge Wilkerson. 
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Sixteen Roads Sign Agreement With New Shop 
Organizations 


Railroads representing a tota! mileage of approximately 55,910 
miles have signed agreements with “company unions,” according 
to information recently given out by the Railroad Labor Board. 
This mileage does not include the Pennsylvania System, which 
was conducting negotiations with its employees through “com- 
before the shop crafts strike began. The new 
reements provide, in effect, that the men waive their right to 
ike and the companies pledge themselves not to carry their 


pany unions 


itroversies into the court, both parties agreeing to abide by 
decisions of the Labor Board. 
The 16 roads which have signed agreements with new organi- 


their employees and which are included in the Labor 
ard’s announcement are: The Southern Pacifie (Pacific Sys- 
): the Missouri, Kansas & Texas; the Southern Pacific, Texas 


tions 


Louisiana Lines: the Nashville, Chattanooga & St. Louis; 
Central of Georgia: the New York, New Haven & Hartford; 


)D 


Chicago, Burlington & Quincy; the Colorado & Southern; 
Great Northern; the Lehigh Valley; the International Great 
Union Pacific: the Tllinois Central; the Florida 
ie Trinitv & Brazos Valley, and the San Antonio, 


Mr. Loree on Labor Unions 


ion of all voting which may result in a strike 
s advocated by L. F. Loree president of the Dela- 
iddress on “Labor Unions” before the 
f the American Bankers’ Association con- 


Vy 


in an a 


New York this week. He proposed that laws be 
his effect. Such contrel, to insure a secret ballot 
intimidation or misrepresentation, and its honest count 
1 necessary to rescue the American worker from 
ed the tyranny of labor professionally organized. 
rged his hearers to devote time and thought to ways 
f helping the laborer “in his safety and comfort 


lectually and = spiritually.” He would have laws 


vide that voluntary associations of seven or more 
sued, 
records and accounts of such associations 


iblic authority, and to make political use of union 


av sue or be 


1 offense. 
ve State authorities better facilities for labor dispute 
through the power of subpoena witnesses; also to 
le to the public full reports of such investigations, 
pel 111 davs’ notice of intention to strike or 
The Rock Island Celebration 
ration of the 70th anniversary of the founding of the 
Rock Island & Pacific Railway was carried out at 
oliet and other places on Tuesday, October 10, in 


with previous announcements. A large number of 
the road, old-timers and friends of the Rock Island 
the LaSalle Station, Chicago, in the morning and 
as spent in greetings, posing for pictures and other 
The train shed was jammed with the crowd. 
pirit permeated the entire Rock Island System. Among 
features at Chicago was a group of girls dressed in 
imilar to those worn by the women who were passengers 
t train which was run on the opening of the first section 

from Chicago to Joliet, 40 miles. 
clock, a special train in charge of Charles Hayden, 
in of the board of directors, was started for Joliet. It 
d for two minutes at the shops at 47th street, where 
pmen turned out in full force. This train was in charge 
mplovees whose aggregate service on the road equals 
Among the passengers was a woman who rode on 

train 70 years ago. 

Joliet, the party proceeded to the Court House lawn, where 
a monument has been erected to Samuel Benedict Reed, the civil 
engineer who surveyed the route between Chicago and Joliet. The 
nt was unveiled hy Anne Reed Bates, great granddaughter 


tivit 1es. 


’ 
a 
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of the surveyor. A dedication speech was delivered by J. E. 
Gorman, president of the road. Mr. Gorman took occasion to 
call attention to the danger of super-regulation of the railroads. 
The anniversary day was brought to a close with the broadcasting 
of the story by radio from station KYW. This story was again 
spread throughout the western country, from other stations 
farther west, and employees and others at various points all over 
the system were able to listen to the music of the orchestra and 
parts of the addresses. 


Labor Board Again Rules Against Contracting 


On October 7 the Labor Board handed down twelve decisions, 
all of which involved principles of contracting. Nine of the de- 
cisions condemned this practice, while one favored it. In all of 
the cases decided unfavorably to the railroad contentions, the 
Board referred to its decision in a similar case involving the 
Indiana Harbor Belt and published in the Railway Age of May 
13. The disputes so decided in this latest group of decisions 
involved the following carriers, contracting companies and 
facilities : 

The Erie and the Meadville Machinery Company for the opera- 
tion of shops at Dayton, Sharon, Meadville, Hammond, Hunt- 
ington, Marion, Rochester, Avon, Elmira, Cleveland, Binghamton, 
Galion, Dunmore, Avoca and Stroudsburg. 

The Cincinnati, Indianapolis & Western and the Kellogg-Grego 
Railway Service Company. 

The Cincinnati, Indianapolis & Western for the contracting of 
certain clerical and station work. 

The Pere Marquette and the Fort Street Union Depot for the 
contracting of the power plant and facilities at Baldwin, Mich. 

The Cleveland, Cincinnati, Chicago & St. Louis and the Rail- 
way Service & Supply Corporation for the contracting of freight 
car repair shops at Brightwood and Beach Grove, Ind., and the 
locomotive repair shops at the latter point. 

The Bangor & Aroostook for the contracting of its shops at 
Houlton, Maine. 

The Chicago, Rock Island & Pacific for contracting of coal 
chutes at Cortland, Kan., Fairbury, Neb., and Lincoln, and a 
pumping station at South Bend, Neb. 

The Michigan Central and the Illinois Car & Manufacturing 
Company for the contracting of the car shops at West Detroit, 
Mich. 

The Chicago & Alton and Joseph Colianni & Bros, for the 
handling of coal, sand and cinders and for the pumping of water 
along its lines. 

A dispute involving the New York Central and the Railways 
Employees Department of the American Federation of Labor, 
the hearings in which were described in the Railway Age of Sep- 
tember 17, 1921, was decided by the board in favor of the New 
York Central. Contracts entered into by that carrier with the 
Western Union for the purpose of constructing and maintaining 
telegraph lines along the New York Central right of way were 
declared legal by the board inasmuch as they were made in the 
public interest and the practice had been in effect prior to the 
passage of the Transportation Act. 

Several alleged disputes over the practice of contracting were 
at the same time dismissed by the board Among the cases of 
this character being two involving the Ann Arbor and one in- 
volving the Southern Pacific, Texas & Louisiana lines. 


Bad Order Cars 


Reports received by the Car Service Division, of the Ameri- 
can Railway Association, show that 32,929 fewer freight cars 
were in need of repairs on October 1 than on July 1 last when 
the strike of railway shopmen began. The total was 291,654 or 
12.8 per cent of the cars on line. This was a decrease of 12,894 
cars as compared with the number on September 15, at which 
time the total was 304,548 or 13.4 per cent. On October 1 last 
year, 364,372 or 15.8 per cent were in need of repairs. Of the 
total 230,565 required heavy repairs, while 61,089 required only 
light repairs. This is a decrease compared with September 15 
last of 11,114 in the number requiring heavy repairs, and a de- 
crease of 1.750 in the nmaber needing light repairs. Every dis- 
trict reported a decrease as compared with September 15. 















MEETINGS AND CONVENTIONS 
Cc. 1. Cc. l. & C. F. A. Convention 


The annual convention of the Chief Interchange Car Inspectors’ 
& Car Foremen’s Association will be held at the Hotel Sherman, 
Chicago, November 9 and 10. Papers will be presented on the 
following subjects: Apprentices in the Car Department and the 
Way to Make Them Properly Efficient; Repairs and Maintenance 
of Tank Cars; the Broad Question of Lubrication; Loading of 
Metal Sheets and Plates in Box Cars, Single Overhanging and 
Twin Loads of Long Flexible Concrete Bars, Superimposed 
Loads of Steel Plates on Sides of Gondola Cars; the Car De- 
partment and Freight Claims; Transportation; and Scheduling 
of Equipment through Repair Shops. 

The following committees will also submit reports: The Arbi- 
tration Committee; Committee on Prices for Labor and Material; 
Committee on Tank Cars; Committee on Loading Rules; also 
reports of Committee on Scheduling of Equipment Through 
Repair Shops. 


The following iist gives names of secretaries, dates of next or regular 
meetings and places of meeting of mechanical associations and railroad 
clubs: 

Arr-Brake AssocraTion.—F. M. Nellis, Room 3014, 165 Broadway, New 
York City. 1923 annual convention; Denver, first Tuesday in May. 

AMERICAN Rartroap Master TINNERS’, COPPERSMITHS’ AND PIPEFITTERS’ 
AssoctaTion.—C. Borcherdt, 202 North Hamilton Ave., Chicago. 

American Rattway_ Association, Division, V—Mecuanicat.—V. R. Haw- 
thorne, 431 South Dearborn St., Chicago. : 

Division V—EguipMENT Partntinc Division.—V. R. Hawthorne, 
Chicago. Annual meeting postponed. : 

Division V—PurcHASES AND StTorES.—W. J. Farrell, 30 Vesey 
St., New York. 

American Raitway Toot Foremen’s Association.—R. D. Fletcher, 1145 
E. Marquette Road, Chicago. 

American Society oF MecHanicaL_Encineers.—Calvin W. Rice, 29 W. 
Thirty-ninth St., New York. Railroad Division, A. F. Steubing, 2201 
Woolworth Building, New York. Annual meeting, New York, De- 
cember 4-7. 

AMERICAN Society FOR TE pesne Matertats.—C. L. Warwick, University of 
Pennsylvania, Philadelphia, Pa. 

AMERICAN SOCIETY FOR ines TREATING.—W. H. Eiseman, 4600 Prospect 
Ave., Cleveland, Ohio, 

meer m4 oF Raitway EvecrricaL_ ENGINEERS.—Joseph A. Andreucetti, 
C. & N. W., Room 411, C. & N. W. Station, Chicago, Il. 

CANADIAN Sashes Cius.—W. A. Booth, 53 Rushbrook St., Montreal, Que. 
Next meeting November 14. A paper on Some Recent Develop- 
ments in Locomotive Construction will be presented by Grafton 
Greenough, vice-president, Baldwin Locomotive Works. Moving 
pictures on Prosperity Special. 

Car ForeMen’s AssociaTION oF Cuicaco.—Aaron Kline, 626 N. Pine Ave., 
Chicago, Ill Meeting second Monday in month, except June, July 
and August, Great Northern Hotel, Chicago, III 

Car ForeMen’s Association oF St. Lovis.—Thomas B. Koeneke, 604 Fed- 
eral Reserve Bank Building, St. bag Mo. 

Centrat Raitway Cius.—H. D. Vought, 26 Cortlandt St., New York, N. Y 
Next meeting November 23 at 2 200 p.m. A paper on the Training 
of Men To Act in Supervisory Capacities and Best Results in 
Handling Men will be presented by F. W. Brazier, assistant to gen- 
eral superintendent rolling stock, N. Y. C. Annual dinner at 7:30 
p.m.; program not completed. 

CurieF INTERCHANGE Car INSPECTORS’ AND Car_FoREMEN’s ASSOCIATION.— 
W. P. Elliott, T. R. R. A. of St. Louis, East St. Louis, Ill. Annual 
convention, November 6-8, Hotel Sherman, Chicago. 

Cincinnati Rattway Crus.—W. C. Cooder, Union Central Building, Cin- 
cinnati, Ohio. Regular meetings second Tuesday, February, May, 
September and November. 

INTERNATIONAL RAILROAD Master BLACKSMITHS’ ASSOCIATION.—W. J. Mayer, 
Michigan Central, 2347 Clark Ave., Detroit, Mich. 

eae oe Raitway Fver_ Assocration.—J. G. Crawford, 702 East 

Fifty-first St., Chicago, Ill. 

INTERNATIONAL Rassias GENERAL ForREMEN’s ASSOCIATION.—William Hall, 
1061 W. Wabash Ave., Winona, Minn. The 1922 annual conven- 
tion has been cancelled. 

Master BoILeRMAKERS’ AssociaTIoN.—Harry D. Vought, 26 Cortlandt St., 

ew York, N. Y 

New ENGLanpD RarLnoap Crius.—W. E. Cade, Jr., 683 Atlantic Ave., Boston, 
Mass. Next meeting November 14. A _ paper on New England 
Railroads from a Commercial Purchasing Agent’s Standpoint will be 
presented by Charles F. Shirley, purchasing agent, Fortes Litho- 
graph Manufacturing Company. 

New York Rartroap CLus.—H. D. Vought, 26 Cortlandt St., New York, 

Regular meetings third Friday of each month, "except June, 
July and August, at 29 West Thirty-ninth St., New York. 

NraGARA Frontier Car MeEn’s Associtation.—George A. J. Hochgreb, 623 
Brisbane Building, Buffalo, N. Y. 

Paciric Rarrway Citus.—W. S. Wollner, 64 Pine St., San Francisco, Cal. 
eens ~~ ae oF PitrspurcH.—J. D. Conway, 515 Grandview Ave., Pitts- 

burgh, Pa. 

St. Louis Rartway Crvus.—B. W. Frauenthal, Union Station, St. Louis, 
Mo. Regular meetings second Friday each month, except June, July 
and August. 

TRAVELING ENGINEERS’ ASSOCIATION. 
eighth St., Cleveland, Ohio 

WestTERN Rattway Crus.—Bruce V. Crandall, 14 E. Jackson Boulevard, 


Chicago. Regular meetings third Monday of each month, except June, 
July and August. 





W. O. Thompson, 1177 East Ninety- 
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J. W. Floto has been appointed sales manager of the Globe 


Steel Tubes Company with headquarters at Chicago. 


F, N. Bard, president of the Barco Manufacturing Company, 
Chicago, has been elected president of the Argyle Railway 


Supply Company, Chicago. 


The Brown Instrument Company, Philadelphia, Pa., has opened 
a New England branch at 185 Devonshire street, Boston, Mass,, 


with George Goodman in charge. 


The Bridgeport Brass Company, Bridgeport, Conn., has opened 


an office in the General Motors building, Detroit, Mich., 
Frank H. Longyear as district manager. 


Allen Sheldon, one of the Chicago representatives of 
Gold Car Heating & Lighting Company, Brooklyn, N. Y., 
at his home in Chicago on September 27. 


with 


the 
died 


S. Dean has been appointed district sales manager of the 
machinery and crane departments of Manning, Maxwell & Moore, 


Inc., Chicago district, with headquarters in that city. 


The Brown Hoisting Machinery Company, Cleveland, Ohio, has 
placed its conveyor sales in charge of E. P. Sawhill, who has 
had nearly 30 years’ engineering and selling experience on this 


type of equipment. 


Walter S. McKee has resigned as vice-president and director 
of the American Manganese Steel Company and in future will 
develop the business of the Inland Engineering Company, Chicago, 


of which he is president. 


John Francis Harrigan, vice-president of the Magnus Com- 
pany, Inc., New York, died on October 1 at his home in Detroit, 
Mich. Mr. Harrigan was 54 years old and had been connected 


with the Magnus Company in Detroit continuously since 1885. 


A. F. O’Connor, mechanical engineer of the Union Rai 


Equipment Company, Chicago, has been elected vice-president, 


ilway 


with headquarters at Chicago; R. C. O’Connor has been appointed 


mechanical engineer, and B. Smith, purchasing agent, witl 
same headquarters. 


The Consolidated Machine Tool Corporation of America, 


1 the 


New 


York City, has let a contract to the Shoemaker-Satterthwait 


Bridge Company, Philadelphia, Pa., for building a two- 


story 


foundry, 98 ft. by 240 ft. of steel and concrete construction, at 


its Hilles & Jones plant, Wilmington, Del. 


The Pawling & Harnischfeger Company, Milwaukee, Wis., 


appointed new agents for its machine tool line as follows: 


has 
The 


Cadillac Machinery Company, Detroit, Mich.; the Cleveland Du- 


plex Machinery Company, Cleveland, Ohio, and the Sei 
Woodruff Company with offices at Dayton and Cincinnati, 


The Krantz Works of the Westinghouse Electric & 1 
facturing Company have been moved to Mansfield, Ohio, 


freat- 
Ohio. 


lanu- 
from 


Brooklyn, N. Y., where they have been situated for a number 


of years. The transfer to Mansfield offers better facilitie 


increased production, gives the works location in the c 


part of the country with easy access to a large number of 
roads and to both middle west and eastern offices of the We 
house Company, 


The Federal Trade Commission has announced the disin 


of its complaint against the Midvale Steel & Ordnance 


s for 
ntral 
rail- 

sting- 


issal 
Com- 


pany, Republic Iron & Steel Company, and Inland Steel Company, 


in which it was alleged that the proposed merger of the com- 
panies was an unfair method of competition. The complaint 
was dismissed upon the filing with the commission of a formal 
statement by attorneys of record for the three companies. that 
the merger had been abandoned. 

The Davis Boring Tool Company, St. Louis, Mo., has bought 
land for a new factory site fronting on Forest Park bou‘evard 
at the corner of Spring avenue. Preliminary work is now under 
way for putting up a modern three-story daylight factory i= the 
near future. This company manufactures expansion bori tools 
and expansion reamers for all classes of metal boring in * {road 
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shops. The company during the past 18 years’ has found it 
necessary to seek larger quarters on account of increased busi- 
1ess and during that time outgrew four different factory buildings, 


Johns-Manville, Inc.. New York City, has been appointed 
joint selling agents by the H. H. Robertson Company, Pitts- 
burgh, Pa., and in future all asbestos protected metal roofing, 
iding accessories and ventilators will be manufactured and 
hipped from the plant of H. H. Robertson Company at Am- 
bridge, near Pittsburgh. Hereafter, in the manufacture of 
asbestos protected metal products by H. H. Robertson Company, 
yhns-Manville asbestos saturated felts will be used. Asbestos 
protected metal is largely used by all industry for conditions 
vhere an rege eM metal or other equally perishable roofing 
would quickly disintegrate. 


\. W. Donop, formerly Pacific Coast district manager of the 
U. S. Light & Heat Corporation, with headquarters at San 
has been appointed district manager in the railway 
of that company, with headquarters in Chicago, to 
C. Wilson. Mr. Donop has been identified with electric 
r lighting inception, having operated and maintained 

original headend equipment on Pullman cars. He 
service of the Pennsylvania at the time when that 
shed a carlighting maintenance department. He later 

in the employment of the Gould Storage Battery Com- 
pany, and the Lehigh Valley, respectively. In 1907, he entered 
of the U. S. Light & Heat Corporation, with which 
he has been chief inspector, traveling engineer, and 
istrict sales representative. 


It rancisce 
nartment 
partment 
icceed [| 


since its 


Caldwell has joined the staff of the Franklin 
Railway Supply Company, New York, as_ special  engi- 
neer in its service department. Mr. Caldwell began his railroad 

vice with the Aurora, Elgin & Chicago Electric Railway 
and from there entered the service of the White Com- 
iny as superintendent of repairs, in which position he had an 
tive part in the design of steam operated automobiles. After 
in that work, he devoted the next five years as chief 
ineer of the Webb Jay Motor Company in the design of steam 
mobile engines. For the next seven years he was vice-presi- 
chief engineer of the Empire Axle Company, following 

rved for one year as chief engineer of the Hammond 
Steel Company, with which organization he was connected at the 
time of entering the service of the Franklin Railway Supply 


‘harles E. Fisher, assistant engineer, test department, New 
York, New Haven & Hartford, has been appointed service 
ngineer of the Franklin Railway Supply Company, New York, 
charge of New England territory, with headquarters at Boston, 
s. After graduation from the University of Michigan, Mr. 
Fisher served the Pennsylvania Railroad in various capacities 
three and one-half years. He then joined the Midvale Steel 
Ordnance Company in its material department. While in 
he was called to Rochester by the Signal Corps 
- assigned to the Bureau of Aircraft of the U. S. Govern- 
t, in which branch of the service he had charge of inspection 
ill material supplied to the government in that district. Upon 
pletion of the government work, Mr. Fisher entered the 
service of the New York, New Haven & Hartford in its de- 
partment of tests and from there went to the Franklin Railway 
Supply Company. 


position, 


S. Rugg, assistant to the vice-president, has been ap- 
ted general manager of sales of the Westinghouse Electric 


€ 
& Manufacturing Company, East Pittsburgh, Pa. The posi- 


of general sales manager is a new one in the Westing- 
hovse Company and Mr. Rugg was appointed to the position 
because of his long experience in the electrical industry and 
in sales work. Mr. Rugg was born in Broadhead, Wis., and 


wa: graduated from Cornell University. He entered the service 

‘he Westinghouse Electric & Manufacturing Company in 1892 
an’ three years later was transferred from Pittsburgh to the 
Chicago office as district office engineer. In 1901 he was trans- 
fer-ed to the New York office as special sales engineer, and in 
190° was made manager of that office. He was again transferred 
in ‘917 to the East Pittsburgh works and was appointed manager 
of ‘,e railway department and shortly after he became manager 
of ‘he marine department also. In 1920 he was promoted to 
ass’ tant to vice-president in charge of sales, and now becomes 
gencral manager of sales as above noted. 
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TRADE PUBLICATIONS 








Eectric Hoists.—Sprague electric type WX worm drive hoists 
are described in a two-page folder issued by the Sprague Electric 
Works of the General Electric Company, New York. The 
folder includes a sectional drawing of the hoist and furnishes a 
brief description of each part. 


Cinper PLants.—The Roberts & Schaefer Company, Chicago, 
has issued a four-page folder illustrating and describing its 
N. & W. type cinder plant. The text matter contains a list of 
11 advantages of this type of plant while the illustrations show 
the construction and method of operation. 


ELEcTRIC FuURNACES.—Baily electric ‘furnaces for melting non- 
ferrous metals are described in a six-page folder issued by the 
Electric Furnace Company, Salem, Ohio. The folder also lists 
and illustrates a large number of products, for the manufacture 
of which the electric furnace is most suitable. 


Mutt1-Speep Mortors.—Applications of Watson multi-speed 
motors for adjustable speed control on alternating current poly- 
phase circuits are described in a two-color, illustrated, 12-page 
bulletin issued by the Mechanical Appliance Company, Milwaukee, 
Wis. hese motors are designed to run at any one of four 
different speeds namely, 600, 720, 900 or 1,200 r.p.m. 


BEARING METALS.—The A. W. 
pany, Pittsburgh, Pa., has recently issued engineering bulletins 
M-1 and M-2. The first bulletin deals with the properties of 
bearing metals, especially those alloys known as Cadman metals. 
The second contains miscellaneous technical information pertain- 
ing to bearings and bearing metals, discussing such questions as 
the theory of bearing metals, friction in bearings and permissible 
bearing pressures, 


Cadman Manufacturing Com- 


Locomotive Repairs.——The Metal & Thermit Corporation, 
New York, has issued the fourth edition of “Thermit Locomotive 
Repairs.” This pamphlet, No. 21, contains many revisions, chief 
among which are instructions for applying important improve- 
ments in practice in Thermit welding which have been developed 
by exhaustive research; also, revised drawings and instructions 
illustrating and describing the making of Thermit welds in vari- 
ous parts of locomctive frames and other locomotive and railroad 
equipment. 


QuEsTIONS AND ANSWERS.—A 15-page pamphlet of Questions 
and Answers has just been issued by the Skinner Chuck Com- 
pany, New Britain, Conn., for use in connection with its booklet, 
“Chucks and Their Uses.” This pamphlet is valuable as an aid 
to shop and apprentice instructors in directing attention to those 
points of chuck construction and use which practice and experi- 
ence have proved to be particularly essential. It has also been 
adopted by vocational and industria! schools as a text book of 
information regarding chucks. 


LIGHTING SYSTEM MAINTENANCE.--A 12-page pamphlet under 
the title of “Lamp Maintenance Equipment” has been issued by 
the Thompson Electric Company, Cleveland, Ohio. The booklet 
illustrates and describes the safety disconnecting hangers manu- 
factured by this company, including methods of wiring and the 
application of various types of reflectors. The reasons for clean- 
ing reflectors and the risks which may be involved in doing so 
are described and particular stress is laid to the suitability of 
the hanger where the lighting units are placed close to moving 
belts or above traveling cranes, 


ControL, SIGNALING AND ALARM INSTRUMENTS.—The Brown 
Instrument Company, Philadelphia, Pa., has issued a 24-page book- 
let describing and illustrating the automatic control, signaling 
and alarm instruments manufactured by that company. The 
catalogue covers a control pyrometer as applied to electric, gas 
and oil furnaces, indicating control thermometers, a recording 
control thermometer, a recording pyrometer, a signaling pyrom- 
eter which shows by means of lights when the temperature is 
within certain prescribed limits, an alarm thermometer, control 
relays and a motor operated control valve. 
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EQUIPMENT AND SHOPS 











Locomotive Orders 


THE PENNSYLVANIA will build 3 electric locomotives in its 
Altoona shops. 


Tue LEIGH VALLEY has ordered 15 Mikado type locomotives 
from the American Locomotive Company and 15 Mikado type 
from the Baldwin Locomotive Works. 


THe ATCHISON, ToPEKA & SANTA FE has ordered 26 Santa 
Fe type, 8 Mountain type, 15 Mikado type, and 10 Pacific type 
locomotives from the Baldwin Locomotive Works. 


Tue [rte has ordered 10 Mikado type and 20 Pacific type 
locomotives from the Baldwin Locomotive Works. This is in 
addition to the 30 Mikado type ordered from the same builder 
as reported in the September /ailway Mechanical Engineer. 


Tue Baltimore & Ourto has ordered from the General Electric 
Company 2, 120-ton, 600 volt, direct current electric locomotives 
to be delivered in March, 1923. The locomotives will be prac- 
tically duplicates of those now in use in the Detroit tunnel on 
the Michigan Central. 


Tue Cuicaco, Rock IsLAnp & Paciric has ordered 30 Mikado 
type and 10 Mountain type locometives from the American Loco- 
motive Company. The Mikado type engines will have 28 by 30 
in. cylinders and a total weight working order of 332,000 Ib.; 


> 


the Mountain type will have 28 by 28 in. cylinders and a total 


weight in working order of 369,000 Ib. 


Tue New York, NEw Haven & HaArtrorp has ordered five 
181-ton electric locomotives from the Westinghouse Electric & 
Manufacturing Company. These locomotives will practically 
duplicate the ones now in use for high-speed passenger service. 
They will be equipped for operation on either alternating or 
direct current, the direct current equipment being used to permit 
operation into the Grand Central Station, New York. 


Locomotive Repairs 
THe TEMISKAMING & NorTHE!I 


with the Canadian Locomotive 
pairing 6 locomotives 


, Ontario has placed an order 
Company for rebuilding and re- 


Freight Car Orders 

Tur Live Pouttry TRANSIT CoMPANY, Chicago, will build 100 
poultry cars in its own shops 

THe CuHicaco GREAT WESTERN has awarded a contract to the 

Pullman Company for 500 box cars 


] 7 
oraered 


250 refrigerator cars from 
ompany 


THe GRAND TRUNK has 
the American Car & Foundry ( 


Ture Norro.K SOUTHERN has ordered 240 steel underframes 
from the Virginia Bridge & Iron Company. 


Tue Paciric Evectric has ordered 200 National dump cars 


from the American Car & Foundry Company, 
has ordered from the Magor Car 


1 


ela Railroad. 


Tue UNItrep FrRuiT CoMPANY 
| 


Corporation 25 cane cars for the 


THE INTERSTATE RAILROAD has ordered 1,000 box cars of 55 
tons’ capacity from the Pressed Steel Car Company. 

Tue ATLANTIC Coast Line has ordered 2,000 box cars of 40 
tons’ capacity from the Standard Tank Car Company. 

IF. M. Pease, Chicago, has ordered 100 tank cars of 8,000 gal. 
capacity from the Pennsylvania Tank Car Company. 

Tue ATLANTIC Coast Line has ordered 500 steel underframes 
for box cars from the Standard Tank Car Company. 

Tue Cuicaco & NortH WESTERN has ordered 800 gondola 
cars and 200 flat cars from the General American Car Company. 

THE TENNESSEE COAL, Iron & RatLRoAp Company has ordered 
195 miscellaneous cars from the Chickasaw Ship Building Com- 
pany. 
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THE New York, Cuicaco & St. Louis has ordered 300 s:-e{ 
underframes for stock cars from the Illinois Car Manufactur‘ng 
Company. 


THe BeETHLEHEM-CHILI Iron Mines Company has ordered 
25 hopper bottom ore cars of 50 tons’ capacity from the Ma; 
Car Corporation. 


THE Detroit, Totepo & IrRonTon has ordered 500 coal cais 
from the Cambria Steel Company and 500 from the Standard 
Steel Car Company. 


THE PENNSYLVANIA CoAL & COKE CoRPORATION has ordered 
1,000 hopper cars, of 50 tons’ capacity, from the American Car & 
Foundry Company. 


Tue CINCINNATI, INDIANAPOLIS & WESTERN has placed in 
order for 209 composite gondola cars with the American Car & 
Foundry Company. 


Tue East Jersey RAILROAD & TERMINAL CoMPANY has placed 
an order with the American Car & Foundry Company for 25 tank 
cars of 16,000 gal. capacity. 


THE TRANSCONTINENTAL Oi, Company has placed an order 
with the American Car & Foundry Company for 75 tank cars of 
8,000 gal. capacity and 75 of 10,000 gal. capacity. 


Tue Fruit Growers’ Express will build 1,000 refrigerator cars 
in its own shops at Indiana Harbor, Ind. The company has also 
ordered 1,000 steei underframes from the General American Car 
Company. 


Tur PENSYLVANIA has bought trucks of 70 tons’ capacity for 
10,000 freight cars. These trucks are to be placed under 50-ton 
cars at the Altoona shops. The company also will build 100 steel 
caboose cars at these shops. 


THe MAtINe CENTRAL has ordered 350 single-sheathed box and 
100 open rack cars of 40-tons’ capacity, 10 dairy products cars 
from the Keith Car & Manufacturing Company, and 50 all steel 
self clearing gondola cars of 50-tons’ capacity from the Standard 
Steel Car Company. 

Tue -Atcuison, TopEKA & SANTA FE has ordered equipment 
as follows: 1,000 refrigerator cars, 1,000 automobile cars, and 
500 stock cars from the Pullman Company; 1,000 refrigerator cars, 
500 gondola cars, 500 box cars and 150 caboose cars from the 
American Car & Foundry Company and 500 box cars from the 
Standard Steel Car Company. 


Freight Car Repairs 


Tue New York CENTRAL will have 500 box cars repaired at 
the shops of the Streator Car Company. 

THe New York CENTRAL is having general repairs mad 
200 stock cars at the shops of the Streator Car Company. 


Tue SeapBoarp Air Line has ordered repairs to 500 composite 
gondola cars at the shops of the Virginia Bridge & Iron Works. 
Tue Cuicaco & ALTON has placed orders for repairing 200 
steel gondola cars with the Illinois Car Company and 200 steel 
gondolas with the Mount Vernon Car Manufacturing Company. 


THE GRAND TRUNK is having repairs made to 1,000 box cars 
at the shops of the National Steel Car Corporation, Hamilton, 


Ont. 


Tue Erit RatltroAp has given a contract to the Magor Car 
Company for making repairs to 500 cars, most of which are 
zondola cars. 

Tue Hocktne VALLEY has equally divided an order for repairs 
to 50C composite gondola cars between the shops of the Pressed 
Car Company and the Greenville Steel Car Company. 

Tue Cuicaco, Rock Istanp & Pactric has awarded a coutract 
to the Western Steel Car & Foundry Company for repairs to 100 
furniture cars, 100 wooden box cars and 200 steel frame box cars. 


Passenger Cars 


Tue Battimore & Ono has ordered 30 baggage cars ‘rom 
the American Car & Foundry Company. 


Tue MAINE CENTRAL has ordered 7 steel combination Dosage 
and mail cars from the Osgood Bradley Car Company. 
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Tue RICHMOND, FREDERICKSBURG & Potomac has ordered four 
steel passenger coaches and six steel express cars from the 
Bethlehem Shipbuilding Corporation, Ltd., Harlan Plant. 


Tue Cuicaco, Rock IsLanp & Paciric has awarded a contract 
to the Pullman Company for overhauling and repairing 5 dining 
cars. 

Tue CENTRAL OF NEw Jersey has ordered 30 all-steel coaches 
from the Standard Steel Car Company, 20 all-steel coaches, 10 
steel baggage cars and 5 steel combination passenger and baggage 
cars from the American Car & Foundry Company. 


Machinery and Tools 


Cue DELAWARE & Hupson has ordered a 500-ton double end 
heel press from the Niles-Bement-Pond Company. 


< 
= 


Tue CuHicaco, MILWAUKEE & St. Paut has ordered two 3-ton 
hoists from the Shepard Electric Crane & Hoist Co. 


[THe Cuicaco, Rock Istanp & Paciric has ordered a 36-in. 
planer and a 36-in. lathe from the Niles-Bement-Pond Company. 


THe New York CENTRAL has ordered a car wheel lathe and 
ne or two engine lathes from the Niles-Bement-Pond Company. 


Tux ATLANTIC CoAst Line has ordered a 60-in. planer and 
6-spindle multiple drill from the Niles-Bement-Pond Company. 


[ue BALDwin Locomotive Works has ordered two triple-end 
frame slotters and several frame planers from the Niles-Bement- 
Pond Company. 


HE CRUCIBLE STEEL Company has ordered a 90-in. driving 
eel lathe, also a 96-in. 600-ton wheel press from the Niles- 
Pond Company. 


ement-b' 


Cue New York Centra has ordered one 23-in. lathe from the 
Niles-Bement-Pond Company. This company is also inquiring for 
27-in. by 18-ft. lathe. 


TorpEKA & SANTA Fe has ordered a 150-ton 
traveling crane for its Albuquerque, N. M., 
he Morgan Engineering Company, Alliance, Ohio. 


| HE ATCHISON, 


| + 
rnead electric 


HE TLLINoTS CENTRAL has placed orders for about $320,000 
f machine tool equipment which include a car wheel lathe 
mbination turning and axle lathes from the Niles- 

1 Company. 


MA] TIVE WorKs. Lima, Ohio, has ordered 12, 6-ft. 
ht line radial drills; 6 Pond planers (5 of 60-in., one of 90-in.) ; 
50-ft. triple-head Bement locomotive frame slotting machine. 
company divided an order for additional tools among three 
build including three planers, a vertical rod milling ma- 
turret lathe, vertical rod boring machine, four 20-in. 
two tool makers’ lathes, a 60-in. wheel press, two 
y machines, a horizontal boring and milling machine, 

der boring machine and two turret lathes. 


NSYLVANIA has ordered from the Niles-Bement-Pond 

pany two cranes of 250 tons’ capacity, two of 60 tons’, two 
ind 10 of 15 tons’ capacity. A list of heavy machine 

uirements has been issued by this company. These in- 

Three No. 5 knee type milling machines; 17 engine lathes 

16-in. to 48-in. swing; six, 36-in. and three, 42-in. vertical 

lat two, 36-in. and two, 48-in. planers; two, 90-in. 

r wheel lathes: three, 5-ft. and one 6-ft. radial drills; four 

tal turret lathes: five, 24-in. shapers; two, 15-in. and three, 

18 slotters: ten, 36 in. by 4 in. wet emery grinders; three 
turret lathes, an axle lathe; journal-turning lathe; 42-in. coach 
lathe: 90-in. tire mill; 2-in. pipe machine; crown and stay- 
threading and reducing machine, 6 spindles; bolt turning 
4 spindles: holt pointing machine and holt heading 


Shops and Terminals 
as & Pactric—This company will construct a 100-ft. turn- 


table and a three stall extension to its roundhouse at Fl Paso, 


MinneEAPotts. St, Pau & Sautt STE, MarteE—This company 
las awarded a contract for a 20-stall roundhouse at Gladstone, 
MK to Smith & Vaudanaker, St. Paul, Minn. 


Ter Err has awarded a contract to the Truscon Steel Com- 
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pany, Youngstown, Ohio, for the sash required in the construction 
of its new machine shop at Hornell, New York. 


CHICAGO, BURLINGTON & QuiNcy.—This company has awarded 
a contract for a one-story reclamation plant, 50 by 301 ft., at 
Eola, Ill., to the Great Lakes Construction Company, Chicago. 


GREEN Bay & WESTERN.—This company has awarded a con- 
tract to the Ogle Construction Company, Chicago, for coal 
handling machinery to be used in a 200-ton frame coaling station 
at Whitehall, Wis., which the company will erect with its own 
forces. 


NorTHERN Paciric.—This company has awarded a contract to 
the Winston-Grant Company for the construction of a 50-ft. 
by 153-ft. two-story brick storehouse with platforms; also the 
construction of a 45-ft. by 95-ft. concrete and brick boiler and 
engine room, including a coal trestle, at Glendive, Mont., to cost 
approximately $70,000. 


New York, New Haven & Hartrorp.—This company has 
awarded contracts to the Roberts & Schaefer Company, Chicago, for 
the installation of a 300-ton reinforced concrete automatic electric 
locomotive coaling plant at South Worcester, Mass., and for a 600- 
ton reinforced concrete three-track, Rands shallow pit automatic 
clectric locomotive coaling plant for installation at Boston, Mass. 


Cuspa NorTHERN.—Improvements are being carried out at Mo- 
ron, Cuba, to include the construction of a locomotive repair 
shop, car and ccach shop, transfer table, smith shop and foundry, 
power house and saw mill. A contract for the construction and 
all necessary tools has been given to the Baldwin Locomotive 
Works. All the buildings will be of steel frame with galvanized 
sides and the improvements will cost about $675,000. The shops 
are to be ready for operation by November 1, 1922. 


Missour1 Paciric.—This company has awarded a contract to 
Jerome Moss & Co., Chicago, for the construction of a car repair 
shop at Kansas City, Mo. Contracts have also been awarded 
to the National Boiler Washing Company for the erection of new 
water treating plants at Ford, Ill., Knobel, Ark., Jefferson City, 
Mo., Waverly and Nevada and for the remodeling of existing 
plants at Kansas City, Mo., Herington, Kan., Marquette, Con- 
cordia and Eads, Col. and Haswell, Union, Neb. 


THE Missourr, Kansas & TExas.—Contracts have been awarded 
to the Graver Corporation, Chicago, for one 15,000-gallon per 
hour Graver Type “K” ground operated water softener with 
storage capacity at top of softener capable of holding 100,000 
gallons of treated water for installation at Glen Park Yards, 
Kansas City, Kan.; one 10,000-gallon per hour Graver Type “K” 
ground operated water softener for installation at Nelogony, 
Okla.; one 5,000-gallon per hour Graver Type “K” ground op- 
erated water softener for installation at Eufaula, Okla., and for 
four standpipes 14 ft. diameter by 32 ft. high and one 18 ft. 
diameter by 32 ft. high for installation in Texas, 


CANADIAN Paciric.—This company has awarded contracts to 
T. Jamieson and Mr. Kenzie, Ltd., Calgary, Alta., for the exten- 
sion of 12 stalls of the locomotive house at Calgary, Alta.; to 
A. C. Creelman & Company, Calgary, Alta., for the building of 
stations, section houses, grain loading platforms, stockyards and 
water tanks and for the fencing on 50 miles of the branch from 
Lanigan, Sask., to Naicam; to the Northern Construction Com- 
pany, Winnipeg, for the completion of the grading on the exten- 
sion from Cracknell, Man.. to Inglis, a distance of 6.2 miles; to 
the Hamilton Bridge Company, Hamilton, Ont., for the construc- 
tion of two 90-ft. turntables for installation at Brandon, Man., 
and at North Bend, B. C.; and to A. E. Hamilton, Moose Jaw, 
Sask.. for a 100-ton standard mechanical coaling plant at Secretan, 
Sask. 


Lone IsLanp.—This company is making some improvements at 
their repair shops at Morris Park, L. I., to include a new office 
building and a new storehouse, both to be of reinforced concrete; 
the installation of new machinery and two new overhead cranes 
in the locomotive shop; the remodeling of the old office building 
into a wheel shop with new machinery. The new office building 
will be 40 ft. by 80 ft. and will have three floors and basement, 
the basement to accommodate a modern restaurant for super- 
visory and office forces, rooms for records, and lavatory for men. 
The first floor will accommodate the superintendent of motive 
power’s general office force and an information and employment 
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bureau. The second and third floors to have offices of the super- 
intendent of motive power and engineering forces. The new store- 
house will be 40 ft. by 100 ft. and will have three floors and a 
basement, to be equipped with electric elevators for freight and 
an electric dumb-waiter to speed up delivery for light material to 
the delivery counter located on first floor. The entire building 
will be equipped with modern type of adjustable steel shelving. 
On the third floor will be located the office of the storekeeper a..d 
his office force. The old office building and present storehouse 
will be remodeled into a wheel shop and will have installed a 
complete monorail system for unloading wheels and axles and for 
handling this material in shop. New axle lathes, boring mills, 
wheel press and grinding machines will be installed. The locomo- 
tive shop will have a number of new machines, among which are 
a side head boring mill, a slotter, a bushing press, a radial drill, 
and a 20 ft. by 10 ft. bed engine lathe. To speed up the handling 
of locomotives for repairs, the present slow method of unwheeling 
locomotives by a drop pit will be done away with and the two 
present 25-ton cranes will be replaced with a new 150-ton crane, 
running on a new steel runway the entire length of the locomotive 
shop. The light work will be handled by a new 10-ton crane, run- 
ning on this same runway. The entire plant will be equipped with 
automatic telephones. 











PERSONAL MENTION 




















GENERAL 


B. F. Kuuwn, district superintendent of motive power of the 
New York Central, Lines West, with headquarters at Collin- 
wood, O.,-has been promoted to assistant superintendent of motive 
power, Lines West, with headquarters at Cleveland, Ohio. 


O. M. Foster has been appointed ‘district superintendent of 
motive power. of the New York Central with headquarters at 
Collinwood, Ohio. W. R. Lye has been appointed district super- 
intendent of motive power with headquarters at Elkhart, Ind. 


Joun J. HANLIN, whose appointment as assistant superin- 
tendent of motive power of the Seaboard Air Line was announced 
in the October issue of the Railway Mechanical Engineer, was 
born on June 1, 1871, in 
Texas county, Mo. He 
was educated in the high 
schools of Birmingham, 
Ala., and left school in 
1888 to enter the employ 
of the Savannah, Ameri- 
cus & Montgomery (now 
Seaboard Air Line). A 
short time thereafter he 
left this road for a pri- 
vate machine shop where 
he completed his appren- 
ticeship as a machinist 
and in July, 1891, re- 
entered the service of the 
Savannah, Americus & 
Montgomery as a ma- 
chinist. From 1891 to 
1898 he served the same 
company as a_ hostler, 
fireman and yard engine- 
man at Americus, Ga. 
From 1898 to 1900 he was in the employ of the Louisville & 
Nashville at Birmingham as a machinist and gang foreman. 
From 1900 to 1903 he was general foreman and locomotive 
engineman for the Birmingham Southern at Pratt City, Ala. 
During the latter year he entered the service of the Southern 
as a machinist and roundhouse foreman at Birmingham and, the 
following year, entered the employ of the Seaboard Air Line in 
the same capacity at Birmingham; in 1906 he was promoted to 
general foreman at the same place and, in 1907, to master 
mechanic of the Georgia division. In this latter capacity he was 
serving at the time of his recent promotion. 





J. J. Hanlin 
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F, A. Torrey, general superintendent of motive power of the 
Chicago, Burlington & Quincy, with headquarters at Chic. zo, 
retired on November 1. 


E. W. Situ, engineer of transportation of the Pennsylvcnia 
with headquarters at Philadelphia, has been appointed general 
superintendent of motive power of the Southwestern region ith 
headquarters at St. Louis, Mo. W. C. A. Henry, general suner- 
intendent of motive power at St. Louis, has succeeded Mr. Sniith 
as engineer of transportation, 


MASTER MECHANICS AND ROAD FOREMEN 


C. Peterson has been appointed acting master mechanic of the 
Denver & Salt Lake with headquarters at Denver, Colo. 


A. McCormick has been appointed master mechanic of the 
Graysenia, Nashville & Ashdown with headquarters at Nashville, 
Ark. 


GreorceE WELLER and Andrew W. Dow have been appointed 
traveling firemen of the Central Railroad of New Jersey on the 
Central division. 


WALTER FReYMAN, Daniel O’Connell, Fred G. Ripkey and 
Thomas Sheehan, have been appointed traveling firemen of the 
Central Railroad of New Jersey on the L. & S. division. 


J. D. Youne has been appointed assistant master mechanic 
of the Central of New Jersey, with headquarters at Ashley, Pa. 
David Evans has been appointed road foreman of engines with 
the same headquarters. 


N. B. Garrett has been appointed master mechanic of the 
Montgomery district of the Mobile & Ohio with jurisdiction ex- 
tending from Montgomery, Ala. to Artesia, Miss., inclusive, 
with headquarters at Tuscaloosa, Ala. 


T. C. Raycrort has been appointed master mechanic of the 
Seaboard Air Line, with headquarters at Hamlet, N. C., suc- 
ceeding G. W. Gilleland, who has been transferred in a similar 
capacity to Howells, Ga., succeeding J. J. Hanlin, promoted. 


W. W. Payne has been appointed road foreman of engines 
of the Seaboard Air Line, with headquarters at Jacksonville, 
Fla., succeeding W. W. Shoemaker, appointed trainmaster of 
the East Carolina division. H. M. Agin has been appointed 
assistant road foreman of engines, with headquarters at Waldo, 
Fla. , 


H. JEFFERSON has been appointed road foreman of engines of 
the Second and Third Districts of the Plains division of the 
Atchison, Topeka & Santa Fe, with headquarters at Amarillo, 
Texas. W. C. Sherman has been appointed road foreman of 
engines of the First Shattuck and Buffalo districts, including 
the Canadian terminal of the Plains division, with headquarters 
at Canadian, Texas. 


PURCHASING AND STORES 


C. F. LEATHERMAN has been appointed acting purchasing agent 
of the Kansas, Oklahoma & Gulf with headquarters at Musko- 
gee, Okla, 


CAR DEPARTMENT 


J. W. Ritey has been appointed district manager of the Car 
Service Division of the American Railway Association with head- 
quarters at St. Louis, Mo. He will have the authority of th Car 
Service Division in the territory which includes terminals at 5t. 
Louis, Kansas City, St. Joseph, Omaha, Council Bluffs, and other 
outlying points as may be directed. 


OBITUARY 

T. W. Prace, who was master mechanic of the Illinois ‘ entral 
with headquarters at Waterloo, Iowa, until he retired on a pension 
on November 1, 1901, died on October 9 at Waterloo after a teW 
months of ill health, He was born on January 2, 1*33, 2 
Acwarth, Sullivan county, N. H., and entered railway sesvice ™ 
1853 a8 a locomotive fireman on the Boston & Maine. In 1854 he 
became a locomotive engineer on the Illinois Central, and “ 


September 1, 1861, he was promoted to master mec! nic 
Dubuque and later at Waterloo. 











